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I Athematical Elements of Natural Philoſophy con- 
1 ; 1 firm'd by Experiments; or, An Introduction to 
1 Sir Iſaac Newton's Philoſophy. Written in Latin by Mi- 
liam-Fames *s Graveſande, Doctor of Laws and Philoſophy, 
Profeſſor of Mathematicks and Aſtronomy at Leyden, and 
F. R. S. of London. Tranſlated into Engliſh by # T. Deſa- 
Pte LL. p. F. R. S. and Chaplain ts his Grace e 
uke of Chandos. 5 
Phyſico-Mechanical Experiments on various SubjeQs. 
Containing an Account of ſeveral ſurprizing Phænomena 
touching Light and Electricity, producible on the Attri- 
J tion of ies: With many other remarkable e 
| _ ances, not before obſerv'd. Togther with the Explana- 
WH: tions of all the Machines, (the Figures of which curi- 
= ouſly engrav d on Copper) and other Apparatus us d in 
making the Experiments. To which is added à Supple- 
megnt, Lontaining ſeveral New Experiments not in the 
former Edition. The 2d Edit. By E Hawkibee, F. R. S. 
A Treatiſe of the Motion of Water, and other Fluids: 
| With the Origin of Fountains and Springs, and the Cauſe 
 __ . of Winds. In which Treatiſe, the Manner of Levelling 
=  _—- and Conducting Rivers, in order to make them Naviga- 
dle che making of Aquedn&s, for the Supply of 22 
tlemens Sears ; rhe whole Art of dontriving and making 
ED prop of Water for Fountains : and the Manner how to 
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roportion the Strength of Pipes, for conveying Water 
is om-any Height, are plainly demonſtrated from the Laws 
—-*_ of Hydroftaricks, by NOS ow N Experiments. 
. Aue Member of the Royal Atademy at Paris. 1 422 
rranſlated uno. 7 (with ſeveral Annotations for 
RENT ©. Er laining the doubtfu | 
1 LL. D. F. R. 8. Chaplain to his Grace the D. of Chandos. _ 
© The Elements of Euclid, with ſele& Theorems out of 
Arcbimedeg; by the Learned Andrew Tacquet. To which 
Ars added, Practical Corollaries, ſhewing the Uſes of 
many of the Propoſitions. Phe whole abridg'd, and (in 
5 4575 Edition) publiſh'd in Engliſh, by N. Whifton, M. A, 
Mr. Lygas's Profeſſor af the Mathematicks in the Uni- 
perſity of Cambridge. | | 55 


Fir [ſaac Newton's Mathematick Philoſophy more eaſi- 
Fc I demonſtrated ; with Dr, Haltey's Account of Comets, 
Mluſtrated. Being go Lectures read in the Publick Schools 
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Here I 4 not forget to mention, that in 


Reviſing this Eſſay, I bad the Happineſs 0 


meeting with an able Painter; who bas. ſe- ; 


rioufly conſider d every Thing of bis Profeſ- 


fon, nereary 9 be . 5 among which, 


| Per. 


thoſe who 


.- 


3 
- : 
C % 
3 
4 
N 
4 
5 
% 
2 
S 
* 


25 


5 
7 7 . 


5 


5 N 
3 I 7 \ 2 
Fs Sv ; V 328 
5 "bo * : * 5 
n 5 — 92 „ T ; 
8 * p = Ss 2 8 
Wen - * 8 , 8 £ F 
oe. - W > 

s a N 5 4 $7 2 3 7 4 

« $ 4 \% E 

ö : 3 * ; 

N ve 2 * 


Ez. 
. 
2. 

. 


* 


7 | 


70 * 


'Z 
* 


- 
* 


1 & 


* 


N uÞ- 
. 
+ 
z : 
oF : 3 
* 
4 


＋ 


S 
ut # 6 & 


5 


F * 
1 * X ; 
ob S 5 
» - 
4 
NE” 
85 
4 
g 
* 
* 
5 - 
PT 1 
4 
ET of 
* 
* 
= 


8 


x * 7 + : 1 'S, h 5 
N . . 288 5 3 * 1 : - i 5 ny n 2 - : * 4 & 2 
; - * 83 20 : x k 4 * * 1 9 ; , K IS 4 * * * 4a 
* g 8 p 8 % _ 35.3 a PG. 3 . 2 * ? . * 
\ re 3 . ; | . j x 5-H 8 8 ee ke I | 88 NN TE 
2 3 9 . ; * af . : * : 92 Cp TIE. Sa © 1 . 3 * ; : s p vat 
2 n n og. Ef 4 p . 6 Y OS » 83 N X's 3 8 — * 2 : A „ is . * N GO 
8 I N » 1 , * 


* 
4 wo * 1 * «I „ 8 7 4 x3 7 F 7 * 4 2 th F 
— 33 * ” 1 1 J 54 . 2 * FL > » 3 1 * * 1 *. 2 n — 4 TH x " 4 -- » 1 5 
e e r 18 * EY 3 7% ͤ ² . TR PS WD ge 1 ee I A eG 
4 Far , . 5 4 >» 4 : * 1 


2 


N 7% 8 * 


2. * * we "A 4. r by , 46 whe N , 2 
, of IR 24 * 1 f ba l | . "Sag © | HL. . 8 p 2 1 8 0 5 
4 ** * - ALLEN g * n . 4 . 8 o „ 18 . : & x q - - 5 * * : 8 . 1 9 & 
5 CCC AT are ned ON 77... I nz 2 
% » . 5 * 2 7 N } 5 * © N 8 . . 1 7 7 * Ws p >. 1 a 4 * 


\ k 
I y 1% 4 a 1 * % 4 Y . » = 3 Y " a 
f a 2 2 " * 0 4 FR 5 . I 9 er. 1 n N 1 
* ® = 


Key 88 27 


* * 


ſuch manner, 


4 £2 
-_ » 1 * 
LE * ? 4 — 7 
. * #7 '8 2 
# FA 
Ewa; 


- * * * N ** N 
* 5 „ 4 
2 e. * * 3 6 A SY; 
= > 4 


— 


— 


are ths Feen 


8 , 
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the Manner of. Delineating b. 

Mathematical Rules ; that Is if 

ſhews us how to draw 

y upon a Plane, the Repre- 

" Fntations of Obj ects actording 
ts their Dimenſions and different Pitustions ; 
that the ſaid Re 
duce the en Effekts i 
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n e n well how. Mathemas' 


icke way be apply d to Drawing; Jet us ſup | 


poſe 1 Man 4, viewing an Object; and be- 


tween him and the Object he looks at, let us 


imagine a tranſparent Plane C. Suppoſe more- 


over, that Lines be drawn upon this Plane, as 


in B which cover the Bounds of the Object B 


in reſpe& of the Spectator A, and each Part that 


he ſees thereof. Now, ſince all Objects are ſeen 
by the Rays of Light coming from every of 
their Points, and terminating at the Eye, and 


not otherwiſe; and ſince that here all the Rays 


proceeding from the Object B, likewiſe paſs 


thro' every Point of the Repreſentation D; it is 


manifeſt, that this Repreſentation will have the 
ſame Effect upon the Spectator's Eye, as the 
ſaid Object B hath. Now, by means of Geo- 


metry, we can find the Points of the Figure D, 


on the Plane C, placed in a given Situation, 
thro* which the Rays coming from the Object B 


to- the Eye of the Spectator A, do paſs; and 


theſe Points are the Interſections of the Rays 


and the Plane. Alſo, (as others have very well 
obſerv'd) a Perſpective Plane, or Picture in Paint- 


ing, may be conceiv'd as a Window, upon which 


the Objects ſeen thro! it are repreſented. 


Now, without Mathematicks, this Repreſen- 
tation cannot be well found: For when Objects 
are drawn by only viewing, or looking at them; 
their true Repreſentations after this way, will 


be very often miſs'd on; whereas, by Geome- 


try, we can always obtain them. 

This Obſervation only, is ſufficient to eſta 
liſh the Neceſſity of Perſpe&ive : Tho? there are 
ſome Painters, who (according to the common, 
Maxim) affirm , That what they do not know. 
of this Art, is not worth the Pains of learn- 


- 4 5 
; N * 
* 5 


7 


W- pe, a 4 a a oa... 


Hither- | 


„ 


en PAS P 1% % 


" Terſpective in general: But here is yet ano- 


ther particular Signitication of this Word, which 
it is neceſſary ſfiould be explain d, as well as 


the other Tins of the Art, which are laid down 
in the following Definitions. 3 and which ev ” 


one, that intends to underſtand this Treati 
| ought to be well acquainted with. tl 


2. The Perſpefive, Rep 7 eproſentation 8 of Def. 1, 


an Object, 425 theſe Three Words a ſynoni- 
mous) & is the Figure which the R ays, 25 ich an 
Objef is perceiv 'd, form in paſſing thro the tr 


Inerſection of a Ray proceeding from that. Point, 


pa- 
rent Plane : And the Per ſpective of a Point, i the + 


and the tranſparent Plane, Which Interſection is 


a Point : As the Figure D in the tranſparent 


Plane C, is the PerſpeZive of the Object B: and 
the Point , in the Hens Plane, is a5 W 


of the Point E, in that Object. 


1 


The Plane n to the Horizon, gs which par 2 2. 


the Spectator ¶ ſtands, al is placed, as likewiſe. the 
Object that he views, is ca d the Go metrical , 


A AB CD. 


A Perſpe#i 
3s „ places between the Speftator and the Ob iy 1 
which the Objects are drawn : As FG his 
is commonly ndicular to the 5 


Plane, and conſequently to the Horizon; 4 8 2 


Pictures have generally this Situation: 

it may be ſometimes inclig'd, and even = 4 
to the Geometrical Plane, according as one 
would diſpoſe the Deſign, or Picture that ye are 


Fg. 1 


Fig. 2 2. 


ive Plane ras Picture] is that id Def, * 


working. 2 50 for this Reaſon, in the follow. 


ang Chapter, we have laid down General Theo- 


* and their Corollaries, a * to all theſe 


B 2 f 5 dif- 
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diffrent Situations * the r Plane 
TRE which ought to be well obſ 


i ber 4. Ie Hterſection of the Perſpe@ive lam and 
q 8 Plane » is call 7 the Baſe in 1 
I.) be different Sitaktion of the Eye, alters the 
0 L Lt | Repreſentation of Objects in the perſpeQtivePlane ; 
| li bor the Rays proceeding from the "Object, and 
= om 


; 
f 
on 


. concurring in {ome other Point, will a fall 
upon the Ferſpective Plane in different Places. Ad 
For determining this Situation of the Eye, in re 
—_: .- ect to the Ferſpective Plane, we ſuppole, Co 


| | per 3. 4 Plane parallel to the Horizon, aft ng thro the 
- FS and every way extending it ſelf ; and this is 
1 call d the Horizontal Plane: As OM v 8 


| f 5 Def. N \ The Inter ſedion of this Plane and the Per eflive 
—_ - Divas, ts the Horizontal Line. As M V Vn 7 


= . | Def. 7 7, The Perpendicular drawn from the Eye to the Vo- : 
a rizontal Line, i the priuci pal Ray. As OV. 


: 8, The Point V, wherein the Jaid Prevends 3 meet 
Pe. is Horizontal Line, i is the Point r or 22 ; 
us 1 Point. 
Note, There is a Perpendicular, let fall from 
the Eye upon the Geometrical Plane, E 
the Height of the Eye. 


A = . Def. The Point 8, wherein the ſaid en meets 
2 th Geometrical Plane, is the Station · Fuint. 


r Ide Plane paſp ng thro' the afor oreſaid Perpen aiealer, 
and the 21.5 ko, is call d d the aral Fan. 
a 90 LI. 
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te Interſeltion v H of this. Dow, and the Rhe Def 11. 
Jn Plane, 15 the Vertical Line. Re 


„ the TriterJelion of it, od th Gi Def OY 
metrical Plaue, is the Station Line. | 


= of Diftance, re two Pronee's in 128 Bi. Def. 13. 
_ Zontal Line, each way diftant from the Point 7 ve, 
9 the length of the principe ; a MN, q OY, 


© The Geometrical Lins it a Lin; ally es * 14, 
b the Station Point, and bs paris to 10 bo 


Life, A B. i 


The Stat of a an ehe e of Dare Del 1. 
— let fall from every ee its Points e 
Geometrical Plane, and the io ſaid Plane : 


De Direction of a Line niet to the ay Def 16, 
cal Plane, is the on inch the ſaid Plane, and ] 
| another Plane pe . reto, e through © 
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Right Line, as A B, Which being on- © = 
tin does not paſs through the ay be O, is like- Fig. 2 if 
wiſe a right . For the Rays, by which te k 


Line 4 N form a Plane 22 „ 
of ele ro Paco right Lin 4 ig, * 9.6. / 
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1M Let A B be a Lane Parallel to the perſpective 

= Plage: we are to prove that a h its dene ntati- 

0 „ on is Par: allel thereto. 1 5 Th 
= "Theſe two Lines 4 B and a6, will never | 


-(jrwoet each Other; becauſe a ö is 3 perſpective 
lade, and A B is ſuppoſed parallel to the od 
Hane. But they are alſo in one and the ſame 
= Plane, becauſe a h is the Interſection of the per- 
1 -UpeAtive Plane, and the Plane O A B, paſſing 
through the Eye and the Line 4 B; and there- 
_ ::-- fore t ey are parallel. between demie W bis 


was to be demos dee, 
. AC 5x6 N it 
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2 The e ea of a Line, eat the haſe 
"Tine, is alſo 8 to the ſaid baſe Line. | 
For the baſe Line, a the Repreſentation 


3 being — to the N does, are * to 
Za 9 e. . 1 


"Coxortane . 


2 = 5 8 5 A Tis Repreſentation of a Line parall to the 
pr —  werticalLing,is parallel fo = — 7 2 Line, my | 
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the ' ſaid Appearances are paralel between "them- 


. Gomerical Plane, HE: _ les with Fr 5 a 
Line, equal to thoſe Angles that the Rk whereb 5 
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4 the baſe Line, which cut them; and conſequently Yi 


This is evident: becauſe the Appen $f +64 10. o. e. % 
Lines parallel to the baſe Line, are PR fo, l 
the Fry Line; and the Ap = berg of the i in- N 7 
clined Lines are parallel tot eſe Lines... 1 > 
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8.7. „ The Re epreſentation of a 1 2 755 o 


Hye and 
the Sides vj the 025 . are to 2 25 — 


* 
* 2 


Lebe given . n en bas | 


| prove, that its Repreſentation 45 c d, is ſimilar 


thereto; that is, that the correſponding. Angles - 
of theſe two Figures A BCD, ab 0 d, are equal, 5 4 
and their Sides proportional. {0 * 10. 6. 1.4 
I. The Angles are equal/*becauſe * the Lines „ 3 
of which the two Figures confift, are parallel be» 
.tween themſelves. _ 
II. In the ſimilar Triangles AD O, and a 4%, Lo 
we He © 1 * 4.0. 6 
AD: ad:: 0D: Fo — 
And in the ſimilar e eee 54 


. ; 
"BE: 4£::0D: 0 d. 
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8 e and 4% of the Figure a 5 * The 
lame 5 be demonſtrated of the other Sides. 


Now to prove the other Part of the Theorem: 
8 Exe upon the Plane of the Figpre,: and con- 


 tinued. AS 18 negeſſary; it is evident; that O D, 


wil be to O 4, as this Perpendicular, which 


ineaſures the Diſtance: from the Eye to the Plane 4 
= the Figure, is to the Diſtance of the Eye 
dom the Perſpective Plane, which is meaſur'd 


y the Part of the perpendicular, .contain'd. be- 


"tween the Eye and the perſpective Plane. oy : 


Eo before was "manifeſt; 8 
OD: 0d:: 4D: ad: 7 


ne of the Sides of the Figure, and 4d i 
ppearance ,. as the Theorem expreſſes. The 
me may be demonſtrated of the other Sides Pp 
he * Which was to be E 
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oF f 1 rf from a Pont in the Geometrical 1 three | 
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Lines proceed, which are equal between them- 
7 es, and parallel to the per Js Plane ; the firft 
Plane, the fecond 772 

vated Perpendicular to the fir ft, and the third in- 


med tp it; ; the Appearances of theſe three right 
bs, ines are equal. 

This will appear clear enough in conſidering 
| Lines as a Figure parallel to the perſpective 


lane; and ja conſequently they ill Ne the 
me Pro Rok eie Appearances. 
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11. If 3 4 2 „ be 
porallel to the perſpective Plaus, be equally di Haut 2 
from the per ſpectiue Flaws, their pears will bs 

wal. 


For, becauſe they are ina Plane, cheall) to 
the perſpective Plane, they will have the ſame 


Proportion to each other, as their e *. 1 yu 
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12. 5 5 This parallel to the Perſp Jive Plane, * 1 
view d o. Eyes, both being in ions parallel 
to the pt Ned Plane, the Repreſentations f the 
ſaid Ling will be equal. 
Wu 5 055 poſe a Plane, , Parallel to the Perr 1 
ve ne, to paſs through the pro 7 
Pu chi Ps 25 be bad 3 0 52 As the 1 
Diſtance of the Eyes fram this Plane, is to their |} 
Diſtance from the Perſpe&ive Plane, ſo is the 
given Line to the Repreſentation thereof. But 
the three firſt Terms of this Proportion are 
36+ the ſame for each of the Eyes,. which are 
5 in one and the ſame Plane parallel to the Per- 
Me Tpe&ive Plane: Therefore, the fourth Term of! 
© WI the Proportion will likewiſe be the ſame 1 in both 
1 * gs] to be LES ten 
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| f ; 77 4 ri ight Lin being continued, meets. tbe per- 
N mT A 71 one 18 the Appearance the⸗ eof 
pill be a Part of the Tine drawn from the ſaid Point 


2 the Fei Plane, to another Point, whereat 
n 


* N 


| "i right Line Sewn from the Eye parallel to \the pros 
5 poſed Line, terminates. - 
Fig. 5. The Line C D being continued, will meet 
: | the perſpective Plane in the Point E. We are 
to prove, that its Appearance is a Part of the 
Line E H, drawn from the Point E, to the 
Point H, whereat the Line O H proceeding 
from the Eye parallel to the nen 
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terminates. * 

The Interſection of the perſp give Hana 
| Yn the Plane ODC, 1s the Repreſentation of the 
4 given Line. Now the Plane O DC, is a Part of the 
e., Plane paſſing through the parallels O H and EC. > 
= p | * this Repreſentation is a Part of the 
I nterſection of the laſt mentioned Plane, and 
, perſpective TO 3 n e ao is EH 


See A 1 


8 14. 1 Lines parallel between age and 1 
Ing produced, do fall upon the pe- 2 Plane, have 
Repreſentations, which being produced, will 4 con- 
eur in one Point. | 0 
This is evident, becauſe, but only one Line 

OH can be drawn from the Eye O, to the per- 
ſpective Plane, parallel to the ſaid Parallels, and | 
| becauſe all their Repreſentations are Parts of alt 
Lines concurring in the Point . ds 
ber 17. And this Point is called the accidental Point o the 
22 Parallels. PDE 
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15. Iwo or more e parallel Lines, which being 

ced, do fall onthe perſpedtive Plane, 3 ls: 
metrical Plane, bave their OT Teint ” the 

1 Line N 35553 pe 
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ro-W For the Horizontal Plane, is 5 to 'the 
LY cometrical Plane. A I bh. | 

N 0 4 0 4 $a 84 ny 4 is 1 | Is 1 
1 | Coin „14 * x mt: 3 
he 45 = DIE of all Lines | get i 
ng be j 1 N concur in the Point 
D, den Abegauſe the. e | Boy is 
W = 1 Fo he ate we 52 | 
W 6 9 Sor &Y 1 15 R * i ot Wain A 
4.4 1 Too or more equal Linst being perpendienlar, | 


oa le! to the Station Lane,” bave their was meth 
concurring in the 1 * oof Point. 7 
: Becauſe all f are parallel and equal, 


. the Line paſſing th 
 [{Mrallel to Wa Nie 
- this being 


rough thei >Baſes, and 
parallel to tlie Station Bn it fol- 


ue los,“ that the Appearances of the ſaid equal 


n. and N want concur in the principal 
7 Point, - 12 70 5 LF ID UN. el 
Fe $4 $3 18% ＋ U E 0 * 2 at V. 4 . Fa | - 


nd 18. Thi Appearance of av inds; nite Fi . wot 
of alter, when the Eye moves in 4 ine AY to a 


the 159 he Repreſentation My thts? Res is the In. 
teerſection of the perſpective Plane, and a Plane 


paſſing through the Eye and the ſaid Line. Now | 
the Eye remains in the ſame Plane, when it 


moves in a Line Parallel to the 8 Line; 


Lane, will u not be 5 ged by that Motion. 


A Line in e 


Es. 


0% cqually tuclinæd the * Vay, tu the ſe ame Line pa- 


their Vertices, is pa- 


and conſequently the Ap 42 of this laſt 


: "Note, This Demonfiration doth not extend | 
to any particular Part of the given 13 185 w 
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9. Let AC be a Line inclined to the Geometrical 
1 Flas, and OD another Line drawn parallel to 
i Fig. 6. AC, from the Eye to the perſpectiue Plane, Now 
_ if BA be drawn in the Geometrical Plane, pa- 
=» - rzalldl 14 the baſe Line, and likewiſe D E, in the 
8% ve Plane, parallel to the ſaid Line, ſo that 
Abe to AC, 4. E Dto DO. T ſay, the Ap. 
arunce 0 the Line B C, paſſing through the Point 
„and the Extremi of the e Lins AC, being con- 
thmed, will meet the Point E. 
| Now to prove this ; it is evident, * that we 
F Ihe. need but demonſtrate, that O E is parallel to 
BC. And this may be done in the following 
Manner: 

EB W parallel to E D, and AC to 0 D, 
A hence the Angle (E DO) of the Triangle 
1 0E, is equal to t Angle B AC) of the 
W + //. 0. //. Triangle ACB © And ſo theſe two Triangles 
* * * are fimilar; becauſe they have alſo their Sides 
* 7 1 But ſince theſe two ſimilar _ 

'Þ have two of their Sides parallel, - the 
ne, the BC is alſo parallel to OE; which wai tots 

| * Ny Bf 10.611 
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* of BC will paſs thro the Point E. 5 
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| The Practice of Perſpective upon the Per- th 
: ſpe@ive Plane, ſuppoſed to be perpendicu 
; lar, or upright, 
N order to give a diſtinct Idea of the Theory, 1 
| 1 have hitherto conſider d the Geometrical Plane, 
as it were the Ground upon which the 3 


o be repreſented. But, in Practice, this Matter 
maſt be quite otherwiſe conceiv'd; which I 
8 now endeavour to explain as clear as poſ- 

Suppoſe then, that a Painter has a mind to 
Iraw upon his Perſpective Plane, or Picture, 
(whoſe Vigneſ is as he thinks fit) a Proſpect of 
Country, wherein are Trees, Houſes, Rivers,&c. 
Now, from what has been ſaid, this Country 
will be his Geometrical Plane; and he ought to 


on which the Points thro' which the Rays com- 


D; the Eye, muſt be found. But theſe Interſections 
gle of the Rays and the Window cannot be deter- 
the Wl min'd, unleſs by Lines being drawn in the Geo- 
les WM metrical Plane to the Baſe Line. nth 
des Now, it is impoſſible for Painters to draw Lines 
'ri- of this Nature on the Ground; wherefore they 
the de another more convenient Geometrical Plane 


thus. At the Foot of their Perſpective Plane, 
they place a Plane, upon which are drawn in 
Minature the Baſes of Houſes and Trees, which 


Seats of the Points which, in the Objects, are 
elevated above the Country; always obſerving, 
that there be the ſame Diſpoſition between the 


Geometrical Plane, as the Objects truly have in 


7eme Country to be repreſented. PH | 
14 Now, to determine the Magnitude of the 
_* Wl Space the Figures muſt take n this Geo- 
„I anetrical Plane, a Painter muſt firſt chuſe the 
ne WM Diſpoſition of his Eye in reſpe& to the Perſpe- 
_— 5 N _ ave 


-» » o 
- r * 1 8 9 " 
in 5 
s 5 : 5 5 4 : 
* p 8 * 5 be: 
* 
= N j 


Fd 


and the Objects ſtand; and the Perſpetive | 
Plane, as a Window between the Spectator and 
he Objects, in which the Objects are requir'd 


conſider his Perſpective Plane as a Window, up- 
ing from all the Points of the Objects towards 


are in the Country to be repreſented ; and the 


Objects and their different Parts, upon this new 


* Fg * , : ua: 
p , , 
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| Rive Plane; and then (from the Station Point 
throꝰ the Extremities of the Perſpe&ive Plane) 
be muſt draw right Lines; which will limit the 
Space wherein the Figures muſt be placed; ſince 
the Rays of Figures, without thoſe Lines coming 
towards the Eye, will not paſs thro' the Perſps- 
. ͤ Tn . 
211. The Figures being thus drawn on the Gec 
metrical Plane, the next Thing is to find their Ap- 
pearance upon the Perſpective Plane. Now, 
theſe Figures are made up of either a 
| Lines, or crooked ones. To find the Repreſen- 
tation of a ſtraight Line, its Extremes need on- 
ly be ſought : And to have the Appearance of a 
Crooked Line, ſeveral Points thereof need only 
be found. Since all this is equally applicable 
to Figures, as well in the Geometrical Plane, 
as thoſe above it; it follows, that the whole Bu- 
ſineſs of Perſpective conſiſts in only finding the 
Repreſentation of a Point. 3 
And to find this Repreſentation in the follow- 
ing Problems, we only uſe certain Lines drawn 
in the Geometrical and Horizontal Planes; 
which, by their Interſe&zon with the Baſe and 
Horizontal Lines, ſhew the manner of drawing 
new Lines upon the Perſpective Plane, which | 
determine the propos'd Appearances. Now, it 
is plain, that in finding the ſaid Interſections, it 
is not neceſſary to place the Perſpective Plane WW, 
erpendicular to the Geometrical and Horizontal 
Planes; which would render the Work extream- 
ly laborious : Whence the Perſpective and Hort | 
zontal Planes may be conſider d as lying upon Me 
the TER! Plane, and fo coinciding there- 
A „„ Feoapetacty 
The Perſpective Plane may lye upon the Geo- 
metrical Plane two ways; viz. Either upon the 
Face reſpecting the Objects, or upon that next 
| | | | to 


on PERSPECTIVE. 


ue Eye. Now, as in the latter Situation, 
— -preſentatious are drawn. upon the Face of the 
erſpective Plane next to the Object, the Per- 


hective Plane lying down upon its other Face; 
hat ought to be on the Right Hand, appears on 
he Left; and that on the Left, appears on the 


ooking thro? the Back- ſide of a Paper, at a Pi- 
ure drawn thereon. e 
Yet, notwithſtanding this Deficiency, we pre- 


ght ng down to the former, for the following Rea- 
* V | 5 £ : 
fa 1. When the Per ſpective Plane lies down in 


oy eometrical Plane wherein Figures have been 
I wat which, together with the new Lines that 
Bu- uſt be drawn, cauſes a very great Confuſion, 


Ind always obliges one to copy his Work. An 
nconveniency which the latter Method is ſel- 
lom ſubje& to. „ 

2. We work with much more Eaſe in the 
anner I have choſen. 1 


everal ways be remedied. For, in drawing up- 
Wn the Geometrical Plane, we need but place 
hat on the Right Hand which we have a mind 
hould appear on the Left; or if the Geometri- 
al Plane be drawn upon Paper, it may be oil'd, 
r dipp'd in Varniſh, which will render it tran- 
"arent ; and then the Back- ſide of the Paper 
ay be thrown into Perſpeftive. | 
If all this be not found convenient, the ſaid 
Default may be eaſily corrected geometrically, 
n copying the Work after the Drawings are fi- 


. N uſhed. And this may be yet eaſier done, if 
15 5 Figures are expoſed before a Looking.glaſs z 

| or 
ES © - : 


Light; producing exactly the ſame Effect, as 
er the latter way of the Perſpective Plane's ly- 


he former manner, it lies upon the Part of the 


Finally, The Default we have obſerv'd, may. 


9 55 ner from the Point 4 towards the Point E 


"+ E 8 8 A 8 4. 


$7 for ten, what 4 2s or the Right, will appear on 
the Left. 
Therefore, 1 lay my perſpective Plane u 

the Geometrical Plane; ſo that it be is gl 
the Horizontal Plane, and the TOS, N 
to be thrown JG PerſpeRtive: e 


73 5 "PROBLEM. . 


„ in 


2 2. To find the 4 e : Ni which 


5 2 be the Geometrien Plane, TE the Baſs 
Line, D the Horizontal Line, the Point 
of Sight, D one of the Points of Diſtance, and 
of wy uns Point, | 


orn. 


From the point A, let fall the Perpendicular 
4B upon the Baſe Line ; and from the Point of 
Concurrence B, draw the Line BV to the Point 
of Sight; then aſſume B E in the Baſe Line 
. equal to B A, and from the Point E draw the 
Line ED to the Point of Diſtance D : And the 
Point (a), the Interſection of BY and E D, 1. | 
. the W fought. e 


Demons TAT 10K. 


0 23. The Appearance of the Line AB; is*a Part 
| of the Line BY: Now, if we conceive a Line 
Iſſuing from the Eye towards the Point D, and 


theſe two Lines will. be parallel, becauſe they 
are in parallel Planes, aud each make half 3 
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en PERSPRECTIVE | 17 
the Appearance of the Line 4 E is * Furt of 13. 
he two Lines 4 B, AZ ; the Appearance 'of 
the ſaid Point will likewiſe be in the Appears 
ances of the aforeſaid two Lines, and conſequent- 
ly is in the Point a, the common Section of B 
and ED. VV 


* 


5 4 * 
* . 2 49] r * 
„ £5 2 
* 5 * 1 * 14 4 4 : 


1 5:1.0 l l AR K 5. N 42 87 | 
24. If the Diſtance of the Eye be ſo great, that 2 
one of the Points of Diſtance cannot be deno- |; 
ed upon the horizontal Line; another Point, F, 
muſt be uſed, diſtant from the Point of Sight 
by about one third, or ſotirtk Part of the Di- 
ſtance of the Eye, But then, a correſpondent 
art of the Perpendicular A B muſt be Iikewiſe 
faken. and laid off, from B to G, in the Baſe 
108.7 „ ii 15. 3 a3 [en an} ISO 
25. And in this manner may the Repreſentation 


of a very diſtant Point be found, if its Diſtance £ 
from the Perſpective Plane be known, together 
with the Place wherein a Perpendicular An! 


com that Point cuts the Baſe Line. For, having 
firſt drawn a Line, as BY, from the ſaid Point 

pf Concurrence to the Point of Sight, then BE 
uſt be aſſum'd in the Baſe Line; for Examples, 
2qual to the tenth Part of the Diſtance of the 
oint whoſe Repreſentation is ſought; and 
n the Horizontal Line, likewiſe equal to the .. 4 
enth Part of the Eye's Diſtance. - Then C,'the 
nterſection of BY and E H, will be the Appear- © 
ince longht. oo uu T  _ 

| Note, By this Method may be found the Deep- 
Rage inn n nee 
"he Appearance of the Point A may yet be 
ftherwiſe found, without drawing the Line B 
rom the Point A, in 1 B Fequal to B - 8 


© 4 © a4 A £* 


FN 3 1 Jie 2 7 f WK 


$2 W 4 Line from the Point 1 00 we | 
sher Point of Diſtance; Wich, by its _ 
feciow with 


BD, ws ive the A rance of 
i eint . 3 Fe Tee | 


p . C41 LLSISH a fly e 
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f 26. T is the Horizontal Plane, X the perſpe 
ctive Plane, Z the Geometrical Plane, O the Eye, 
D the Horizontal T0 B 2 the Baſe Line, and 
2 R 


Otto 5d nt et ics * Irs wide 
5 . r ren. ous, oY 
8 (1 74110 3 n | 


el Sonde Point A. to 3 onen cut. 
tingthe Baſe Line in the Point, and the 

tal Line in the Point C: Then aſſume BEin th the 
Baſt Line, equal 10 BA; and CD in the Hori. 
ontal Line, equal to CO; and join the Points 
E and D, by a Line cuttin dhe Line 4 0 in 
F the: Point 15 which- het ch OO: al vet 


o 2 ” * 


f eee cored 8 1 1:68 


Sad e i 


; Ib [0% bis! | * Ok 
5, 25 The Triangle ODC im che-Horizont 
Plate, is ſimilar to the Triangle A B E in the 
Geometrical Plane; and:confequently' 4B is pa 

. Yallel to OC, and AE to O P. But the Appear 
ei. re of A muſt be in the Lines BG and ED 
pe os therefore n in N 
73 n id donne 
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2858. II che Place wherein the Eyre wah 
che Horizontal Plane be not known, but the Pein 
uf Sight is; then, to find the Place of the Ey 
6 muſt he mis d Kom the 9 

; ih 


4 


AMY, & og Mir wy 


on PA Ir E. 5 


Sight to the Horizontal Line,” bin | 
to the principal Ray ; and the Extremity of th is 
Perpendicular will, be the Point ſouglit. 
nothing is determin d, the Place of cke P 
5 be taken at pleaſire in a" 
ane, 


1 7 05 m. 


29. The ſime Things being given as in the 
precedent Method, about the Eye O, as a Cen- 
ter ; deſcribe the Are of a Cire le 1% bee Fig. 9. 
the Horizontal Lane. e IVE 


Oppea ring a. 


1 the-2 given Point as 4 Center, de- 
ſcribe the Arc 51 a Circle LC, touching the Baſe 
Line: Then draw two Lines, CH and LS, 
touching the two Circles EC and. HT; afidithe 
Point a, the Interſection of the 1975 two Lines, 
will DE the 1 e Ne OL 7 


k 4 1 0 A 
Ft * A 
4 


. 0 pf ve A 


BD £4 0 


26 'To demonſtrate this, draw. the Line 4 B 
perpendicular to the Baſe Line; O perpendi- 
cular to the Hoxizontal Lim; and 4 (, OH 
per] rpendicular to the Tangent HC. All theſe 

erpendiculars will. cut the Lines to which che 
are perpendicular, in the Points wherein L 
llaſt nt the Circle L BE, ar HI. Like 
wiſe draw the Line AE from the given Point 
4, to the Point E, wherein the Line HC cuts 
the Baſe Line. Fi ; draw O P, from the 
Eye O to the Point D, where the aid Lins | 


gt cuts the Horizontal Line. | 
C 2 Now, 


'pI w— 
I As . | - Now ie Is evident, * that to prove BY _ ; 
: RE onftrate that 0 7 18 parallel 10 AE 3 muy 


angles 0 G V. and ABE, are 
* 


AF: AB: 0G: Or: 
altern. 


. "AF: 067: AB: 'or; 25 
| ts 5 32 Divid. and altern. the firſt». bs 8 
4  _ + Proportion. / | gee 
a9 AF—AB (=CF): 060 V=HG: 4B: 0. 
155 8928 becauſe the Triangles. ECF, Heb are 
x ſimilar. 
CF. HG:: EE: & D. | 
Jews by obſerving the two laſt Proportions of 


33 the other two Triangles; ' | 
1 "he EF: GD:: AF: 06, 2 
Y An A the Angle AFE, being . Angle 


OGD, 5 Triangles AEF and 0 DG are 
55 n ne ore Ei: packet tn © 7) ; 
, ___ Which was to be demonſtrated. © 
Alter the ſame manner we prove, that the 
7 and ok of the Point 4 3s, in the Line LT, 
| e is in Ms e oy this 
e He. 


1 
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Altbo this Methol: appears more Aifficult RY 

55 227 2 as 09! the . — Coe 

' - __ _  QGeration) et 5 7 ier, if 
. he Points are nor too far iſtant from the Baſe 

Eine; For Lines may well enough be drawn by 

Gueſs, or Sight 2 5 touch en and Cir- 

cles te toy ne = 
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31. Draw the Line FOG a theEye0, 
arallel to the Baſe Line, then aſſume FO in Fit. 1 4 
Line, equal to the Hei of the Eye, and 7G. 
O G equal = the Length of of the We wake | 
A is the — — * 00145 N 


' 
6 
1 
.# * 
8 4 p 


win e ed t 


et the given Point 4, draw the tim nes w 0. 
F, to the Points O and F. and from the 
? oint E, wherein 4 E cuts the Baſe Line, draw 
the Line E G to the Point G; then the Paint a, 
the Interſection of 4 Os 1 E G, 1s the re | 
ſentation ſought, WEIS 1017 Th 


* 
4 RM 


een negate 


oy » 9 


Let fall the perpendicular GM from: the Pane S 
G: upon the Baſe Line, and through the Eye ©, 
draw ehe Line O. D to the Point P, the Inter- 
ſection of the Horizontal Line, and the Line G 9 
Then becau e the roger G D O . are 
fimilar, 5 15 Ni + IT 
0 D: G Foy 0 
But G Oi equal to GL, and G ou lu. 
EE 1 whence . 
. GE: G0. Gf Hh 
_ And conſe uenely the Triangles. G O 9, a 
G FE; 9 and the Lines O B, = 
AE F, are parallel between themſclves ; 5 2 , 
therefore: * 0 Appearance of A E, is a Part 14 
of the Line E D G. It has alſo been prov d *, * 47. 
that the Repreſentation of the Point 4, is in _ 


Line ON therefore it 39 in @ the Inter. dion . 


4 s 


en lee af ww - 
of this laſt Line, and the Line E oh G, which was 
to be demonſtrated.” Aon 


3 8 FTE is * „ F * *. 
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33. 1b e it ippetts, ee 
38 10 ſeceſſity in taking G O exactly 17 to 
the Eye's Diſtance, and 0 F equal to its Height: 
But it is ſufficient if they have ng ſame Propor- 
tion, as the aforeſaid Diſtance has to the Height. 
Likewiſe there is no Neceſſity in aſſuming the 
Points G and F, in a Line parallel to the Baſe 
Line; for any other Line Paſſing through the 
Eye 2 may be uſed at Pleaſure. For Example, 
let g © f be a Line any how drawn through the 
EyeU, few take the Point g at Pleaſure in this 
Toes through which draw alſo-the Line £20 [ 
at Pleaſure, cutting the Horizontal Line 
and the Baſe Line in I; and draw the Line O N, 
and through the Point I, draw the Line If pa- 
rallel thereto, cutting the Line O f in 
his being done, the Points x ah F may be 

uſed inſtead of G and P: for among all the 
Lines that can be drawn (as GNT) it is mani. 
feſt, that g N will always be to _ : O: 37 

which is ſufficient for the Demor 
If the Point f be firſt determin'd, 175 Point 4 
muſt be found 2 an Op peration quite n 
to that we have laid dow. e - 
34. When nothing is 1 „ We 
50 y Ca Baſe Line being firſt drawn) take at 
eaſure, in 1 Line any how drawn, 
bis three + ga DD that in this Caſe, there 
n Manner o Neeitty to uſe Compaſſes, in 
throwing any Figure whatſoever, which is on 
the Geometrical Plane, into Perſpective, But 
If. after having thus work” d, the Point of Sight, 
Height and Diſtance of the Eye be __ the 


Perpen: 


a . a 
Ka bd Cc. 


en PEN S TEU IVI. 23 
P ndieularg f P. OH muſt be let full gn 
Perpendi aud G, n the Baſe. Line, and. 
Line Pg drawn; then the Point V, wherein it 
ts the Perpendicular O H. is the 1 fone 
— and the Parts O V. 12 
the Hel e e e of the E 


MzTHop V. 


35. hen the Appearance of a Flint is known, 
Let 4 ben Pont in the Geametricah Plane, Fig. 1 f, 

4 and c its Repreſentation in the perſpective Plans, 1 
11 find the Appearance. of ite 
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1480 18700 
Fr Draw a Line from the Point B to the Eye O, 


and another from the Point E, wherein the 
N, ſaid Line continued, cuts the Baſe Line, to the | 
8 Point 4; then draw the Line wy _ where 5 


wa it cuts B O, is the Point ah e 

the . | 
ni- | 'D E 1 N K 4 11 . * 
115 


The Point! E ks its on Reprglfentation j and 
becauſe the Point à is the Nepreſentatian of A, 
he Line Eu is that of EA. Now ſince the 
Point B is in the Line E A, tlie Appearance of 
his Point will be likewifs in Ea, às alſo ꝙ in * 21 
B O 5 therefote it is in 6 the Interſection of 

Lines e l > T bus O e Hollmag 
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37. If the Folds of bein lthes Die 30 

Line BA be parallel, orla very little Ace! 

9the Baſe 4 ä then uſe this Me» 
4 . thod, 


= 115 E 3 E 
chod, ab by. Means of the Point I, the Ap. 


pearance of. ſome other Point taken at Pleaſure | 

upon the Geometrical Plane be found, by Means 
of which, the Appearance of the Point B may 
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Let A B be a Line, . whoſe: A e Ny 45. Fig. 14. 
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46. 1 throw s ines or RE ala 
Figure on the Geometrical Plat jk 1 

The Repreſentation of any Kinds of Figures 
may be- found * by any one of the Methods of 
Problem I. the fourth in general is the eaſi eſt; 
and may be firſt uſed" in finding * the Repr e- * 24. 
ſentations of Points, ' or. ſometimes af Th one - 
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When this Method cannot be us'd, the Per, 
:ftive of the Diviſions dividing the „ 
* Farallelogram, mufl be found . Aud =, 0 46. 
ſten oblig d to have recourſe to this Expe Ea 
withſtanding the accidental Points, 1775 
ng had. And this happens, when. the Paralle- 
gram is ſo far diſtant from the perſpectiv 
lane, that its Sides being produc d, canner meet 
ze Baſe Line. to 127 

47. Note, moreover, that. * one Example 
; ſufficient to ſhew:how to throw any Kinds of 
igures in the Geometrical Plane into Perſpe- 
tive. To effect which, we circumſcribe any 
arallelogram about the Figures, which we di. 
ide into ſeveral: others: Then we throw this 
arallelogram (thus divided) into Perſpective, 
nd transfer the given Figure therein, ſo that it 
nay have the ſame Situation with reſpect to 
he little Parallelograms i in the perſpective Plane, - 
s it had in regard to the ſmall eee 
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4 a Center; and with the Radius R P, deſcribe a 
Arc of a Cirde-M PN, cirting the given Circle in 
tbe Points M and N. Now, if the Fefe be of 
LH and NM be found, the two Conjugate Dia. 

meters of an Þ wee the 
the given Ge, l be bad, And, an Ellipfis ma 
be drawn by ſome one of the Methods lard dyn by 

mo z who have treated of Conick Section. 
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Truth of this. Le Prop. 10. lib. 2. of the great 
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Ia D's 5. 7 on 725 of which may be Lot 

apply'7 17175 1. That Lines drawn 
Rein 1 1 to the Point F, will yall th h 
Circle in the ſaid Points M and N. 2. That the 
viſual Rays, going from the Eye towards all the Parts 
wp the Circumforence Tf the Girdle, form a Cone, 
3. That the Appearance of Circles, i s the Seckion 
of a Cine, made by the perſpective Faw. " Finally, 
_ That the Line 'G I anght to be conceiv d, as bein 
the Interſefion of the Geer Plane, aui s 
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Plane: Then draw Lines from the Point 4 10 

the Points $ and C, and on the Point B, the In. 
terſection of the Line AS and the Baſe Line 
raiſe the Perpendicular B { to the Baſe Line; 
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51. Let us ſuppoſe a Plane to —— cial he 
given Point, and the Eye perpendicular to the 
Geometrical 'Plane then it is manifeſt, that the 
Imerſection ef -theſe two Planes is the Line 
ABS, and the Interſection of the ſaid ſuppos d 


let 'X be this ſupp 50 4 Plane; 9.5 5, , the Point Fi I 
markd Wich ahn e Letters-in the precedent 
Figure, 5 5 the Interſeckion of this Plane and 
the perſpective Plane; 0 the Eye, and D the 
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drawn, the Line BI cf the OE Figure | 
N 0 to 47 in this Figure. | 
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© *" = a6 ke preſentation of the Vertex, to the Ap- 

pearance of thoſe Angles of the Baſe that are 
yes and then the Perſpeative fought will be 

27, And to _ 2 Cons: into Qive, the 
By 46, Nepreſentation of its Baſe * N muſt be 


2 


"£9243. 5 3 
3 ERSPE, 1. U 5 
by HL | 2111 ad IN 121. 7111 ; 
felt Fund * and then if Lines be drawn from: * 47. 
the Repreſentation of the Vertex touching the 
Repreſentation * the, 6, Babe the bh Danes 
of 7 a Will 1 
ut Hnge;.: 2 NN anner, 
obliged to find the Perſpective of all 3 
whereas it aſten cannot be all ſeen; we'mayide-.. 
termine, by. the 8 „Method, hat. Part 
of the Bale is viſible, and ſo only find the Re- 
preſentation: thereof. Ad chen to compleat 
the Cofſe,\ Me draw Lines frbth the Extremities 
of the ſible Part of the Baſe, to W | 
tation of the Vertex wth ws os 1s 0 . 
© OY ( \ REIT oki A 
94 x Þ dar ni the wehe! Part f th Baſoof: 
\ det, 4 C, tt i 8 


* 


* y* A I'D 3 hay 4 98 | | 
* che Cue I'F\be the Baſs of A 8 21. 


in the, 9 en 4 _ Center 
thereof. n en ad e Ae 


by 4 77 * va 5 0 4 1 f : ; * 
+ 4 4 + ww,” * * 9 1 ; 7 i. * Fa! 

e ; 3; \} LE 4 8 1 „ 23 4 PP * Pty 65: * * 1 * „„ 
* * 


a G A 0. e eee 
Affur It; gg 430 403 43d & 4 2 nie 155 3 
ED : fom ewhere in the Bats. Lines”: IR 
. 1 8 _ Semidiameter) of the Circle LE; | 
and from, the 2 Praiſe. P D G perpendicu- 
lar to the. Baſe Line, meeting the Horizontal 
Line in "CNY and in this Perpendicular, make 
nf to the; Height of the Cone z; and draw. 
the L DH. meeting the Horizontal Line 
in H. N akon the Paint A as a Center, 
and with the Radius G H, draw the Circle BCE 
and from the ſaid Point A, draw a Line to the 
1 Point 8: Biſec A in R; and about 
a Center, with the Radius RA, deſcribe 
the Sin Arc B AC, cutting the Circle BEC 
in the Points B and C. Draw the Lines B A 3 
ind 4 5 and the 1 2g n. (LIF) T 


_—_— 


1 4 TFH | 


the Circulir Baſe ot the 7; will be ans 
IF mie, | 


= TREO 0 . 


prove this, draw the Lines BC 3 L b. ck 
8 * : Line AS in the Points N and M; and nale 

the Line G n equal to AN, and draw the Line 
n Dm. It is now manifeſt, that i or _ be 
continued ont above its Vertex, (that ts, wo 
ſite Cone" be form d) it will cut the Bates 


iu aCircle equal to BE C, whoſe Seat will be BEC: 


So that the Point 8, in reſpe# of BEC, is in the 
| ſame Situation at the Eye bath, with reſpe# to the 
Circle form'd in the Horizontal Plane, by the Conti- 
uation of the Cone. Whence it follows, that BC 
3s the Seat of the vifible Portion of that Circle. Fur, 
by Conflruion, B and C are the Points of Contact 
of the Tangents to the Circle BEC, which paſs 
_ thro' the Point 8; becauſe the Angle ABS, » bich 
1s1na Semicircle, is a right one. : 
- Now, if a Plane be conceiv'd, as paſſing thro? pos 
Points in the Horizontal: Plane, whoſe Seats are 
B and C, and which cuts the two oppoſite Cones 
thro their Vertex; it is evident, that this" Plane 
continued, will cut the' Geometrical Plane in a Line 
parallel to BNC; and that this Line upon the 
aid Plane, will determine the vifible Part of the 
Ce Baſe. So, fince Gn was made equal to 
AN, we have only to prove, that Pm it equal to 
1 For, it follows from thence, tbat LM F i: 
the Common Section of the Geometrical Plane, and 
the Plane which ve Baue hers imagin d. 


5 The Triangles DQP and GHD ore ſmile whenc 
Src! l DP:: GH: Wt F 
4. 


3; 1 
Wins + a * F 
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on PEARSE TI VE. ü 
And the en. Now and hx are ſnl; 


A ande 8 1 | 

5 GH: P:: Gare SP üs 
The Triangles BAN and LAM are ſmiley > 
| Therefore, 
_ BA: AL: of they — ATR 
But t e three firſt Terms of the two laſt roportions, 
are equal fa themſelves ; hence P m it %% 

ph to AM. Which was to be CINE” 


REMA zo; 0 


84. When the Height of the Cone is greater 
than hs Height of the Eye, the Points, G and 
H, will fall below the Point D; in which Caſe, 
paſs the Lines 4 and AC muft be r ue il © £538 
ich they cut the Circle in the Points I and 5, 

I ſite to L and F: Then: 2 be the viſi 
Part of the Baſe. 

When the Cone is inclin d, fo that T (for Ex- 

ample) is the Seat of its Vertex; AT muſt be 


4 
= 


the perpendicular Height of the Cone, and PE 
qual to AT; the Line t D'x muſt be drawn; 
and the Part TX. taken in A J, equal to G x. 
\lſo, XS muſt be draun, and Ar, equal and 
parallel ther et: 

[Ty being Aube; the fine Method muſt be 
ply'd here, that I have laid down for the up- 
i t Cone; with this Difference only, that t. 

Point s muſt be us d inſtead of the Station Pome: 5 
But when the Height of the Cone is greater 
han the Height of the Eye, the Point X muſt 

e aſſum' d in che Line TA, een the THO 


"Uh 4 5 
Wu . The. 


irawn : Afid then having aſſum da'PD Scenes g 


r N 
» * 
N « * 
. 
r 2 . TA 
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; * 5 1 E. 80 8 27 
e aß this ig evident, Ham Des: 


"A ation. df the upright.Cone.: For, it is = that 
X is the Seat o Ain .Genten of tbe Clyde, which the 
Cone continued ſorms in the Horizontal Plane; and 
conſequently, the: Paint:s; in regurd td th Circle BED, 
is 1n. the; ſane, Situation as the Bye is, in reſpect of 
the Interſefion of the continued Cone, and the Hort- 
zontal Plane. 

2 en e that c cer ever 

by 555 wa into, PexſpeQive, 22 9 Mes. 

thod, ſo exact as by * 


ProBLEX VII. 


* . fd the PerſpeBive of a Lins; erp 

D 41 fatheGromatrical N W.. 

22 ; t wniacd Te 1148 V 

2 2. Ut is Ry to find ale Appearande of a Line 
re- equal to BC, and perpendicular to the Geome- 


_ trical: Plane, in the Point. 4. WA bt us K o 9 


W " 
4 . th » 4 8 
2 ; 8 { FS * — 
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1 | | XJ 101 ＋ 0 ping: 4 7 7 L . 1 1155 5 
= Ms io, 2 55 (75118 
* Aſſume ED. ahh whetes inithe Baſe Ll 
eta to B Cd and from thel Points D and E, 
er. and HE to ſome Paint Fx taken at 
Ec Joys in the Horizontal Line, 'Thenchaving: 
222. faund a, the Repreſentation of the Point 4 
draw aH parallel to the Baſe Line, and a I per- 
1 pendicular thiereto: And if g F:be:made equalito 
Li | GH, own ey 1 rb ee r 


1 , 4 & „ 2 : 8 8 W , e * % 
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=: Repei of the Line AL, drawn row i 
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on PRNR SEW NU E. 
point 4 parallel to the Baſe Line, and made e. 
qual to BC. Now if from the Lr = 


N * 
5 * 


yo ſaid na L, Pe lars are let fall, 
Bat e Line in ints Pand A, 
and 1 theſe Points, Front are drawn to the 


Point of Sight /; then a N will likewiſe. be *,, G ( 
the Perſpective of AL; and ſinèe PM is equal = 
to DE, a NM will be likewtſe equal to GH, and 

conſequently. a N will 1 ws l to a J, 

which 1s equal to EG ihr : 


J — 
$ — * 
Eb, 5 _ i \ 2 * : * 


enn I, : 


57. The fame Things being, given; PAY I 
precedent Method, ne. the Point A, ad A 

Center, and with 'the Radius B C, deſcribe the Fi 8. 23. 
Arc of a Circle L M, and draw the Line G L. | 
from the Eye touching it; then about a, (Which 
is the Repreſentation of A) as a Center deſcribe 
the Circular Arc G I touching the Line EO, 
and cutting another Line drawn through Per 
pendicular to the Baſe Line in the Point T- I 
lay the Point I is the em of any MET 
ſentation fought. WIS. 


. 
. 


* 2 3 7 8 


c 


Ds zzz v0. 3 1 


To W500 this, let fall the Neben ee AL 
and a G upon the Line Q E, which will meet 
the ſaid Line in the Points wherein. it touches | 
the circular Arcs M L and G . 
Alſo aſſume DE in the Baſe Line equal to BC 
or 4 L. ant draw the Line D, then through 4, 
draw a H parallel to the Baſe Line. i on 
No let us conſider the Figure X, which re- Fig. 24. 
preſents a Plane paſfing' through the Eye and 
the Point A of the foregoing' Figure, wherein 
F here, repreſents OF there; Fe here, F E 
933 | _ T4 


a is ſimilar 
e have this 


the Tris ngle 0 
| 'andthereſore w 


e n 
. ca . 4. | TP | 5 


8 % 


: * 4. 2 8 


Ry 


A a+ Ae +a: of o+ fa:: f ＋ ta: 
e laſt Proportion being reduced to the pre · 
igure, we ſhall have this | 
r 04 0a:: FE: Wa” RE > 
+ Aga becauſe the Triangles C AL and OG 
| | areilimilar, we ſhall have 1 
5 | | SN 5 r , 04 Oa:-: AL.: 46. 1 . . 
_ | © And fince the Lane FEP and ren are Io 
Weg. FA DE: 7 „ | 
=: fe - «od 17 theſe three laſt Propoſitions be con- 6 
=: | Kler'd, we ſhall have F 5 
8 AL: aG:: DE: Ha. > 
. But P E was made equa] to A4 L, and there- 
». fore a G or I is alſo equal to a H, which is * e- 
the Repreſentation fought. Which was 
nnn 
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1. 1 7 rt 
Fs, plane, raiſe the Perpendicular C B to 2 — 


__—_ + Line, equal to the Height of the Eye, in which 
7 A take BL equal in length to twice the * 
Aiccular, whoſe Perſpecbive 3 is d. Let & 25 2 
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Perpendicular meets the eee ne 


80 RAT 10 *, 84 poi 
. Without Compaſſes. _ "Fg 


Point A, draw the Line 4 8 cutting the Baſe 
Line in E, through which Point E draw the 
Line Ea; then from the Point B draw a Line 
Ba to the Point a, cutting the Horizontal Line 


in E Again through F draw a Line to the 


Point L. cutting Ea in I J * aTis the Nepre- 
ſentation fought. 15 


A Con rw TIS 


To prove this, let & N be a Perpendicular to 
the Baſe Line drawn from the Point G, wherein 


the ſaid Baſe Line is cut by the Line ; F; alſo 


let G D be ry yo to the Perpendicular whoſe Ap 
arance ught, and a H Parallel to the a 


ine. 413 
It is is chat the Perf pective af; E A 


Eq: But E A paſſes through Ts Station Point; ; 


and conſequently * its Repreſentation is perpen- 
dicular to the Baſe Line ; therefore * weare r 
to prove, that a I is equal to a 


Now the Triangles 50 C and BFM are ce ba : 


lar ; ; and ſo 
. B M:: BG BF 


But B M by Conſtruction is the double of BC; 


whence B F 15 alſo the double of B G, which, 
conſequently, is equal to GE,  - 


Becauſe the Triangles FG N and FB * ae | 


| 1 therefore 5 
FG: FB::GV: * 


, 4+ 


the gtation Pe [Doint; 1 4 the Point Be the | 


Having firſt found * the perſpective 4 of * N 


a 
_— 1 
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0 IS Ie ee 3 


i. r ͤ , e 
by N * a 
I . 
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We 


give 


—_ ef 8 D and Fa H are Kmlar. þ 2 


As TITTY _ 
Now we have proved, that FG i 1s We half of 


FB; therefore GN + likewiſe equal 70 'the half 
by equal to che Height 


of BT, and” 
of the ſuppoſed Perpendicular. 


Again, the imer Triangles 50 N and Fa I 


FG: "Patt GN: 2 „ 
But FG: Fa:: GN: AH; becauſe the Tri. 


Co: Whence e en 
2 N. 41: G D: aH 
* ' becauſe G N has. been 1 
I. to the Perpendicular, whoſe Perſpective 


. + hs 


xequir'd, and D. & is ſuppoſed 575 to that Per- 


pendicular; it follows, that Nand & D are 
equal; and therefore a I and a H ae alſo _ 
* ö, | 


— — bo 


* 
5 ; f * > : 15» 
1 pena nh, . 5 
8 . I "oY s , * 7 7 
K p- : r 8 * 


1 * Ke p ; 
1 mi ht 3 Amed CP equal ts he Perpen- 
Jig and uſed the Points C and P inſtead of 


and IL. But uſing the ſaid Points B and L is 


better: For when the Points C and Pare uſed, 
the Horizontal Line muſt al moſt always be con- 
tinued, that ſo a Line draun througli the Points 
e and a may cut it; moreover this Interſection 
will ſometimes be at an infinite Diſtance; where- 


as 3 uſing the Point g, M NM can never be 


ater than thrice the — of te Day 0 * 
e drawn. | 


— 


\ * 
* ' 
8 $7 ; 


Corortany. 


Te fi xth Problem may be foly'd by 1 
a Point elevated above the Bel 
Pla ne, may be conceived as the Extremity of 2 
N to the Geometrical Plane. Pu 
£0: « 05 


. e eee mh © 


as of them being, Perpendicul 


then to compleat the Repre! 
Priſm, draw per 
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59. To throw a Prif mor Cllinder: Into Rrſpedins, Figa6 26 


to tbe Geometri- 


rs from the Points 


di 
1 b andi i to the Baſs 1 ine, . Length let 


be * ſuch that they VAT - reſent Perpendicu- 
ne, equal to the 


lars to the Geometrical 
Height of the Priſm, and hey the Perſpective 
of the other Angular 


being done, if the Repreſentations of all the 
1d 45 hs he * #3 


Points be joyw'd.,,. the Whole 
Priſm be thrown into Peripedt A 5 
Now to throw a Cylinder 14 Perſpective, 
the Repreſentati Cm, of ts 8 Yale: and upper Sur- 
face muſt firſt be had, by find ing * t the Appear- 
ance of ſeveral Points of the P 


upper Surface, and then two Perpend iculars 


muſt be ſo drawn to the Baſe Line, that they 


touch the A ppearances of the two circular 
of the e and the A 


End, 


Cylinder may be thus determin d. Draw the 


Line AS from the Point A to the Station Point 8, 


then this Line muſt: be biſected in the Point R, 
about which, =; a Centre, and with the Radius 


R A, the Circular Arc B AC,- muſt be deſcrib'd 


eng the Bake of the Cylinder in the Points 


Band 


ahn e ol hy | 


Points of the upper Sur- _ 
face of the Priſm, in conſidering them as Points 
elevated above the Geometrical Plane: This 


ery: of its 


ppearance of 
the Cylinder will be had. But to avoid -uſcleſs 


Operations, the viſible Part of the Baſe of the 


n 2 


"ie BH LL AN be de Baſs of the Prin 
in . ometrical Plane, and the viſible Part 
thereof upon che xripetiive Plane, let be ug bi; 


War 
25 
od * 
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B and C. which will be the two moſt extrems 
0 PE \ : | 


ones that can be ſee. 


/ T0 Jo this another Fan....-: 
61. If the upper Face of the Cylinder or Priſin 


* 


Fig. 26, 


27. be otherwiſe requir d to be found, the ſame Thing 


being given as in the foregoing Method, we draw 

: the Line PS in the perſpective Plane, agen 
to the Baſe Line, whoſe Diſtance therefrom we 
make equal to the Height of the Priſm or Cy- 


linder, whoſe Perſpective is requir d. Then wy | 
e 


change its Geometrical Plane, ſo that the Ba 
Ll.ine coincides with P, and that in this Tran, 
ſpoſition a Perpendicular to the Baſe Line coin- 
6. eides with this ſame Perpendicular continued to- 
wards P. Finally we find & the Perſpective of 
the Baſe of the Priſm or Cylinder, thus changed 
in Situation by uſing P © for a Bafe Line, and 


the ſaid PerſpeQtive is the Repreſentation of their 


, PP * E x ; « 
$ * x " l 5 mm * { # «3 Þ * : 
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I we ſuppoſe the Plane of the yer Surface 
of the Priſm to be continued, it will meet the 
Perſpective Plane in P; and the upper Face 
in this Plane continued, will have the ſame 
Situation in Reſpect to P ©, as the Baſe hath 
on the Geometrical Plane with Regard to the 
Baſe Line. If then the ſaid continued Plane be 
conceived to lye on the perſpective Plane, the 
upper Faces of the Priſm or Cylinder, will be 
as the Baſes changed in the Manner aforeſaid} 
therefore the Appearance of the ſaid Baſes 
changed, will be that of the upper Surfaces.  * 
Note, By folding the Paper it is eafy to 
tranſpoſe Figures, and when the Height - Th 

. * 5 a 11 
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Priſm is greater than the Height of the Eye, the 
precedent Method is the ſhorteſt, 


* 
b | 
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62. To throw a Concave Body into Perſpective. | 
Having firſt found the Perſpective of the ſzid 
Body, afterwards find the Appearance of its 
Cavity, in conſidering the Cavity as a new 
Body. es e | 


* 
> * 
* 


PROBLEMS. -. 


63. To throw a Sphere into PerſpeFive. ; Fig. 29. 
Let A be the Seat of the Centre of the Sphere; 
then the Point Ithe Perſpective of the Centre 


Point of Sight J. This being done, raiſe / F per- 
8 to VI, which make equal to the 
iſtance from the Eye to the perſpective Plane; 
and in this Perpendicular continued, take / P 
equal to the Diſtance from the Centre of the 
Sphere to the perſpective Plane. Through the 
Point P draw P © parallel to VI cutting a Line 
drawn from F through I, in Q; and about Q as 
a Centre, with the Semidiameter of the Sphere, 
draw the Circle CB, to which from the Point F, 
draw the Tangents FC and F B, cutting the 1 
Line IT in the Points G and E. On the Line 
G E deſcribe the ſemicircle ED TG, wherein 
draw the Line G D perpendicular to FI, which 
biſect in H, and about H, as a Centre with the Ra- 
dius H D, deſcribe the Arc of a Circle, LDR, cut- 
ting the Line F in the Points L and R Take 
the Chord GT in the Semicircle ED TG equal 


to RL, and deſcribe a Semicircle Tm Gu 
GT in which Semicircle draw ſeveral Lines, 
LEE Perpendicular to G T; and cutting the 


\ ; 


mult be found, * and the Line IV drawn to the 5% 2 


Fig. 28. 1 
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nt AT 
I. ine E in the Points p, from every of whic 
r Fen p 2 eh of e e 
be continued on each Side the Line G E, equal 
to nn the Part of the correſpondent Line p n. 
Now if a great. Number of the Points q be thus 
= ; | found, and they are joyn'd by an even Hand, 
bw. | ET Repreſentation ſought. 65 e . Fa j 


Ef "pet 


FE 
8 * 


* „* 


4 * 


"DEMONSTRATION | 
The Rays by which we perceive a Spbere, do form 
an uprigbt Cone, whoſe Axis paſſes through the Cen. 

ter of the Sphere, and whoſe Section made by the 

Ferſpective Hane, is the er ſought : from 
whence it follows, that I is the Point in the Perſpe: 
ive Plane, thraugh which the Cone's. Axis paſſes, 
But when an upright Cone is fo: cut by a Plane, that 
the Section is an Ellipfis, as in this Caſe, the tranſ- 
werſe Diameter of this Ellip/is, will paſs through 
the. Point of Concurrence of the ſaid Plane, and 

Ax of the Cone, and that Foint wherein a Fer. 

. pendicular drawn 1757 the Vertex of the Cone, cuts 
the faid Plane. This will appear evident enough 
to any one of but mean Knowledge in Conick Sedts 

eee. Therefore the tranſurrſs Axis of the Hd. 

_ which is the, Repreſentation of the Sphere, is ſome, 


Fart of VI; for. the Eye is the Vertex. of the Cons 
formed by the viſual Rays of the Sphere, 
MN let ns. conceive a Plane to paſs through the, 
Die, and the Line IV; this will paſs through the 
Enter of the Sphere : And if a Ferpendicular bt. 
let fall from the Center upon. the principal Ray con- 
tinued, that Part of the ſaid Ray. included between. 
the Point of Sight, and the Point wherein this Fer- 
pendicular falls, which is always parallel to the Fer- 
pective Plane, will be equal to the Diſtance from, 
the Center of the Sphere to the Per ſpective l lar 


3 


of p32 10 U . 


id ob ſeg ue e VP. Therefore if the befar® , 
;  fuppoſed to revoloe pon the Line 


75 I, as an Axis, until it coinaides vu the Pers 
ual ectine Plane, the BEN of tbe Sphere mill m 
. e Ferſpedtive Plaus in Q, and ibe Eye in F; 


thus hence Part GE of the Live EV in the ronſe. 
nd ere Diameter of the Elias 
the Again let G D E in Figure 26. - gef, 50 75 Ig. 30, 


ignre 3 1 78 pb rv the Fvintx denoted mithithe- ſame 31. 
eters in t going Kigure:” Nom f the Cone 
thoſe Profile Daw Hehe Zdweſe tan fe be 265 
oed to be compleated; and to be ont by u Plaue 

through the Line ge perpendroular-to. the Fla 


orn "3 

the Figure; we Hall have. ans. Hllipſts 3 | 4 
py milar. to that. which is the ſought Re preſentation) . » 
„on 3/8 Further if the ſaid tu dts oe A 


o be cut by a Plane 1 4. m Parallel to: itt Baſe,. 

and biſeding ge inn, it is manifeſt, that 3 4, the 

OM MON Section efctbe Girele-1 4 mg, and the Ellip- | 

g 4e z, is the conjugate Axis of the Ellip- 1 
. tberefort 'this conjugate” Aa is equal .* * ; 
| — Perpendicular in tie Prue ntothe> 2m 
iameter I m of the e Circle 14 m 3. Now du . 2 
be Lines EO and G Y in Figure 30, parallel to 7 


i 15 LM, then the Iangles E G * and E EN M are J 
4 imilar, whence 2 
f * 8 EG.: E N: 8 Y. N M. 8 ; 
Nr But E G is twice EN; wherefore G Y ; 7s ao ths 1 

550 _ of NM, and ſo NM. equal to & Z. After .- 


he ſame manner we demonſtrate, that L N is equal} © 
E; whence: it follows, that G D is equal to 

LM. onl is ſo cut in z as LM is in N; and theres 
fore RL or G T of Figure 29, is equal to 3 4 u f 
Figure 31; and conſequentiy equal to the conjugate 
Avis of the Ellipfs to be drawn. On the other 
Hand, it is manifeſt by: Couſtruction, that ſome on 
of the Perpendiculars m n, Figure 29, viz. that 
vip J ſes through" the Center W the Ent, ; 
+ L 


<a E 8 8 . 4 7. te 


om T. ies: the Axis GE: For if a Line le 
8 3 * it will be perpendicular to G , 
and 52 alle] „GE hence the con- 
Jngate Axis Curve 7s equal to the 
conmgate (65-1 th the Elli fir to be drawn : Ani 
therefore we. are only to prove, that the Curve paſ. 
feng tbroughthe. Feints 95 is an _— 1 bich may 
Le ſhewntthns; 

Ihe Parts. Gn of F the Line 6 T, are Bes 
tional to the Parts Gp of. the Line GE: W hence 
the Refangles under 8 and p E, are Proportional 
to the Rectangles under G n and n T; but theſe laf 

| Refangles are oi to the _ Fx, the Ordinatc: 
nm, which Squares are * to the Squares of the 
„ Or dinates pq; therefore theſe laſt Squares are Pro- 
Portional to the Refangles 11 65 P and PE, which 

it a * of the 3 3 


rr N | 


Ez. 33. The ſemicircular Part hb m of a Colt 
compaſſing F ca the 
N Pe XI 


I To theos the Torus of « a un into Per- 


Na. : 
Let BNC be the Baſe of een; in the 


Fi E 2 Geometrical Plane; draw a Line from the Cen- 
ter 4 to the Station Point S, which biſect in the 
Point R, and deſcribe the Arc of a Circle BAC 
* the Point R,asa Center with the Radius RA. 
Hg. 33. Let & be the Profile of the Column, in which 
draw the Line 2 36, through the Center of the 
ſemicircle hm, parallel to the Baſe of the Co- 
lumn; and in the Line a, which goes through 
| the Center of the W * to its oh 


8 


Point 4 draw to as the indefinite Perpendicular: 
T. Theſe General err being made, 


32.) about the Point A, as a Center, with the 
Radius i h or 9 m, which 


ore, the Repreſentation of ſo many more Points 


he Column, therefore to avoid uſeleſs Operations, 
Circle muſt be deſcribed about the Center A, 
ith the Radius 36, cutting the Are BCA in 
he Points T andO, and the Lines STT and SOZ . 
muſt be drawn; then all the Points as Fand H, 
alling between the Lines TTand O Z are uſeleſs, 
and L and M not coming under this Obſervation 
muſt only be uſed ; Note alſo, that there is no 
iecellity to determine Geometrically (which 
FF 


Note, Becauſe a part of the Torus is hid. by Fg. 32. 


* 
E 
1 1 


— tb .# 
. & Asche and D 2 F 
BM Fig. 34. 27 other, thro? whoſe Centers C and B the Line 
| ies, | a br the Ir Inte le&ions 
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tw Ger tg Coo tis ara ih 0 
7 Lenin is necellary. | | 
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ch che! avs s A C e called a; and 
BF or BE, b, and ache Dill. AB bee the 


| two Genterse, "Lay 40 Is s equal to . =. 


e * 27 
r 


peu x's 8 ＋ K 1 e N. po 
r . lr 4 C. . at G D 
Then by the Prope 2 the Circle, I yh ae 


And if it be * confer? das an hor vr; 0 
the Circle ED L, yy—=bb—cc—2cx—xx: V bent 
aa bbc cx, ald ſo 20x = bl 
aa; 3 and div viding each Side of this laff "Equus 
tion by 2C., we: have a * * LL c. Which ws 
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EN Demonfcation f th PU Wo” 


35 The Toru of the Column. mt be comers P? 
made up. of an Infinite Number of Urcillar Planes, 1 
lying one upon another. And it is evidem that 
the Reaſon why each of thoſe, Circles cannot. ge wholly | | 
ſeen, is becauſe that which is immediately under it \ 
hides a Part thereof; from whenee it falows; that 
if the Plane of one Y theſe Circles be every 1.0 
tontinu'd, and the Circle. immediately” nue it, : y 
thrown K into Per ſpefive upon.it, "(which Por ſpottivg * 
rs alſo a Cirele) the two Port, of Interſedion, of: this Ds 1 

Repreſentation,and 4h Circle in the Plane, will deter- 
mine the viſible Part of the ſaid Repreſenta ky and 
conſequent] 5 the Repreſentation of theſe two Points 
of f luerſedlon be found upon the. l 1 we 
fall have two Points of the Perſpe@ive of the N 
tbe Propoſed Column, 1 Is Fal. at I have dove. ont e 
vt of the Froblem, as we. a. E116 tically 

emonſ/irate, | 

OK the Bye, AM} art of the Ton, J. 35 
the Column, AP a Perpendicular to the Baſe paſſing 
through the Center of the Column, and; 45 A 
Parallel to the Baſe, 5 thro. the Center B of of 
the Semicircle Cincavity of the Torus, Let MP. be 

a Semidiameter.of one of The Gireles ſpoken of in t | 
the beginning af this Demon e Then i fy | 8 
Line mp be drawn parallel 4 infinitely near 185 © 
and the Lines m O and p O are drawn cutting MP | 
in D and T, it is evident that D T. which 7 * in * 5 
Plane of the Circle paſing thro M P, will be. t 
Semidiameter of the Perſp five of the Grele imme 
diately underneath, 5 „ 

Now let fall the Perpendicular 0 8 eon the Eu "= 
to the Line A B, and continue the Lines MP and „ 
m p, till they meet the ſaid Perpendigular inthe Points "+ - = 
Qand 9. Morea , FN the Lins MP £4 2 
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. _m o 9 * 1 
a EEE, bs n 8 + 
-. Woes 
4 * 15 
U * PLAY 
a 
1 
5 4 
* 0 
bs : 

* 4 . 


* ly 2 * in compariſon of the reſt; and we ſhall hats 
| Jer the Partof the Line PM included l. 


Fig. 3 
33. 


pendicilar to m p. Aſume AS=e, OQ =; 
and M P — y. Then in the ſimilar Triangles O q m 


Tur ſimilar Triargles O p q and pT D, give, 
| og(x)-:9 p ON ;pP d x) 5 Tab 85 ) 1 

PRI ele vd, P TC E) -. 

| 2 25 then from the Aggregate Js taken R 
X 

x Circles, whoſe Radii are T D and 


"Twice P T, and then balf of PT muſt be taken then. 


the Point M, a Line be drawn thro the Center B 


mR (dy: RKM AY. MP(y):PC . 


2, Now if S'A=s4 in the 32d awd 33d Fight 


Point R, wherein it is cut by the Line m R per. 


* 


and m RD, ve habs . 
Om (ey) im R (dg RD: 


N edx+ydr 
a 


4 


Mop to find the Points of Iver {ofign of the ty 

M, and Center; 
di 5 each other, by the c T P, the Square 
'of I D Teſs the Square of PM muſt * be divided b 


' from,which may be here neglected, hecauſe it is infinitt 


teen P and the Point wherein this Line is cut ye 
Line joyning the two Points of Inter ſection of the in 
Grcles. op a OTE: 
Mom before what I have here demonſtrated be af 
phy d to the Problem, ws muſt obſerve, that if fron 


the Triangles MP Cand mR M vill be fimiler; 
for the Angle .m M P is the Exterior Angle of the 
Triangle m RM, and the Angle mM C is à right 
due. And conſequently - 0 55 


be repreſented by e In this Ompitation 3 as likewif 
W 4 | t * 1 VR * 


þ 4\ {1 


. 


far As 


the Conſtruction of Figure 32, 


VWhence it follows, * 16 ig, that AG= 


dive is required, and thoſe Points are both in 


ih * a i h bey; it is naniſeſt, that 14 = 3 


8 (0): AP=ih(9): AP(y): a1(2); 


' 
2 
4 1 
Y , 
«> a i 


uff Gig Ale an) Expreſſed, vill be % 
- Again, the for Triangles, $25 — s ig give 


OD sa (e): as (if 2:81 (0): ig (==) 4 Alſo by 


a - D = . = And conſeqently; H 
and 1 are the Stats 775 the tws Points whoſe Per 75 | 


be tri Plane parallel to the Geometrical Plane, which is 195 
ente height of 21 above the Geometrical Plane. = 
4400 if the precedent Calculation be apph d to the Lower 
2 


tbeyt. 


Furt of the Torus, the Expreſfion®7 atk vill 55 


| "ea be chang'd into this, — 1 2 which ems that = 


edx 
theſe two Quantities muſt be a amd on the ſameSide 
ef A, v 1 8. Re 9 q, inthe Lin 


9m, is equal to LY! ? ; for 98 ( 7) =: 14. 


beth in a Plane parallel to the Geometrical Plan, an 
| above i it the TIN of 155 A 


| This Problem may be Ukewiſe wle in 
conl Mee the Torus o 

an infinite Number of Baſes of Cones; whoſe Al- 
titudes are determin'd by the concurrence of the 
Tangents of the Semicircular Concavity of the 
Aris of the Column ; and then determining Fa 


hich fhews that M and L are alſo the Seats of two 
Points whoſe Per ſpe&ive muſt be found, and which a 


a Column as made up of 


. 


8 — 
. 
- * 
0 4 
* 7 
” 
. . * 
1 5 
: 
5 
l — 
% 


viſfthle * of the ſaid Baſes. * This 


„ 


Ia it would be way long, - 


; 2 
„ * 


4 Fes in 


Method may be demonſtrated without nee 


V \ a 
. . 


68. To fo the Accidental Point if OY pas 
_ 7allel Lines, which are inclin 'd fo 220 Geome- 


© Trical Plane. | oy 


Let AB bs the. Direction of © one of the Lins 
1 accidental Point is ſought; and ECP, the 
on le that the ſaid Lines make with t the Geo- 
m etrical Flane. 


* 


o 14 110 N. 


Prat a Line, O D, thro” the Eye 2 parallel 
85 AB, and thro” the Point B. wherein it cuts 
the Horizontal Line, and which is the acciden. 
tal Point of the Directions of the given Lines, 
draw DF perpen cular to the ſaid Horizontal 
Line; in which aſſume DG; equal to DO. Fi. 
nally, thro' the Point G, draw the Line G7 
making an Angle with the Horizontal Line, equil 
to ECP; and then the Point E, (the Interſe&io 
of this Line) and the Perpendicular DF, Is tix 

accidental Point ſought. 

Note, When the Lines are inclin'd towards 
the perſpective Plane, DF and G F muſt be 
drawn below the Horizontal Line: And, contra 
505 when the ſaid Lines are inclin'd toward 

th 1e Part of the perſpective Plane, th: 
aforeſaid Lines muſt be drawn above the fail 
Hy ger 15 a9 


* 


3% ned? Los bene 


oN 


"# 


DMU rie 
If a Plane be conceiyv'd «1 1-2 and the Eye, 
perpendicular to the Geometrical Plane, and paral- 
el to the given Lines; it is evident, that the: aid 
Plane will cut the Horizontal Plane in the Line 
OD, and the perſpective Plane in DF. It is, 
moreover, manifeſt, that a Line drawn thro tha 
Eye, parallel to the given Line, is in the ſaid 
Plane, and (with the Line OD) makes an An- 
gle, equal to the Angle E CP, below the Hori: 
zontal Plane, if the Lines be inclin'd towards 
the perſpective Plane, and above it, if 5 8 
cline to the oppoſite ſide; whence this laſt Line 
makes a right-angled Triangle with OD and 
DF, whoſe Angle at the Point O, is equal to 
the Angle CEP. But DGF is likewiſe. 3 
right-angled Triangle, as having the Angle at the 
Point G, equal to ECP; therefore: theſe two 
Triangles are ſimilar. And ſince the Side D 
is equal to the Side DO, the Priangles are alſo 
equal: Therefore the Line D F, being common 
to theſe two Triangles; the Point F, is the 
Point wherein the Line, paſſing thro' the Eye 
parallel to the given Line, meets the Per- 
ſpective Plane ; And this Point is * the acciden- 
tal one ſought. VFC : 
Note, This Demonſtration as well regards “13, 14. 
inclin'd Lines entirely ſeparate from the Geo 
metrical Plane, as thoſe that meet it in one of 
their Extremes only. att 


o 


69. To find the Repreſentation of one or more 
Lines, irclin'd to the Geometrical Plane, 
Let A be a Point given in the Geometricall 
Plane; whereon ſtands a Line, whoſe Length, 

Direction, and Angle of Inclination is known. = 

Re ; Ge. : 


o. Point T*, the Perſpective of a Point elevated 
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e If from the Extremity of the inclin'd Line, a 
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| Fn ſome ſeparate Place, draw the Lines C. 
and CP, ing an Angle with each other 
equal to the Angle of Inclination of the given 


Line; and in one of theſe Lines, aſſume CE 


equal to the given Line, and let fall the Perpen- 
dicular E N from the Point E upon the other 
Line. Then aſſume 4 B, in the Direction of 
the propos'd Line, ens to CP; and after ha- 
ving found a, the Perſpective of 4, and the 


above B, the Height of PE; join the Points a 
and T by a right Line; and the ſought Appear- 


DEMONSTRATION. 


Perpendicular be let fall upon the Geometrical 
Plane, the ſaid Perpendicular will meet this 
- Plane in the Point B, and will be equal to PE; 
as is evident by the Conſtruction of the Figure 
CPE. But the Point T is the Reprefentation 
of the Extremity of this Perpendicular ; and 
therefore it is alſo the Extremity of the inclin'd 
Line. Which was to be demonſtrated, * 


REMARKS. 


There are ſome Caſes of this Propoſition, that 
may be ſhorten d. As, 1. When there are feve- 
ral Lines of this Kind parallel between them 
ſelves, and whoſe accidental Point can be 
found *: And, 2. When an inclin'd Line is pa: 
xallel to the perſpeQtive Plane. The Manner of 


58 


S. 


making theſe Abbreviations; will be laid -dgwn 
in the following Methods, SONS bis ; 111 
. 1 B 4 

J 


5 Mr I. eee 

70. By the accidental Point inclin d Lings. ., 4 
| Thro' F, the accidental Point of the eln Hg. 36. 
parallel Lines, draw FH, parallel to the Baſe 4 
Line, and equal to FG. And let A be the 


Point, wherein one of the inclin'd Lines meets 
ine Geometrical pre 


= OPERATION. 


Aſſume R © in the Baſe Line, equal to the 
inclin'd E and draw Lines from the Points 
R and ©, to the Point Z, taken at plea fure in 
the Horizontal Plane. „ | 

Thro a, the Perſpective of A, draw a NE \ 
rallel to the Baſe Line; in which aſſume 4 EF, 
equal to M N; and draw a Line from the Point 
a, to the Point F; and from the Point L, draw 
another to the Point H. Then a T will be the 
Perſpective ſought. J 


 DEMONSTRATIQN. 


By * the Nature of the accidental Point, the 14. 
Perfectly ſought is a Part of the Line a F; 
and therefoge, we are only to demonſtrate, 
that the Extremity of the ſaid Perpendicular is in 
the Line LH. Which may be thus done, 
Let us ſappaſe a Line, 4 J, to paſs thro' the 
Point A, paratlel to the Baſe Line, and equal to 


F 
i * - , 5 

ae 7 * $4 F Ly 

* is * 12 % E 


the inclin'd Line. It is then manifeſt *, that * 56. 


L is the Perſpective of T; and conſequently, 


EH * is the Appearance of a Line paffing 20. 
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3 95 
thioup Wis! * the Extremity of the propoſed 
Line; and therefore the Perſpective of TR Fx. 


or one third, &e. of what it is; then it is mani. 


4 n * 
N AS. 114 ; of . I. 
* 3 £5, 7 "Fi .& Mx E n 0 D < u 
n . D 
oy * A e 


Plane. 


„ . 'D 5 4 1 


tremity is in the Line L H 1 which was to be 
demonſtrated, '' 


Note, if F . had boon alfuned: the one half, 


. * that R & muſt alſo have been taken 
to the one e third * Ec. Ch | 


71 f Forindlined Lines not meeting the Grometricd | 


Let A and B be the Seats of the Extremities of 
the given Line. Let X repreſent a Plane paſſing 
through the given Line perpendicular to the 
R Plane. Likewiſe let M M in this 
Plane, repreſent tlie Line whoſe Per ſpective is re- 
rd ; ; and let CN and P M be perpendicular to 
& Geometrical Plane : Whence PC repreſents 
of PF, and conſequently i is equal rep. a 


4 


n OA T IR. 


Find the point IX, the perſpective of A Poi 
above the Point A, the Height of CNV; and 
draw the Line B 8, from the Point B, to the 
Station Point I, cutting the Baſe Line in E; and 
f from the Point T draw a Line to the accidental 
Point F; which cut by a Perpendicular to the 
Baſe Line, raiſed at the Point E; and then IT 
KL ol 55 Wa e 1 | Fj 7 
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' The Operation/of Prob. VII. muff be ü, ]ꝭk 

here, but with this Difference ( ſte v\. e Paws „ 

aid Prob.) that whereas a ] in the ſaid Problem ; 

is perpendicular to the Baſe Line, here it muſt 

make an Angle with the Baſe Line, equal to the 

Angle of Inclination of the given Line. 
For the Demonſtration of this, ſeen. 7, and 19, 
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=, 
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73. To throw a Body into Perſpeckive, having i 
_ 3 or all of its A inclined ta the Gram 

The Appearances of the Lines forming the 
Angles of the propoſed Body muſt be found : And | 
this may be eaſily done by Prob. 19. * which « 69; 
takes in all the Caſes. . And in this Manner tze 
Appearance of a Pyramid, an inclined Priſm, 

&. may be found, But nevertheleſs, it hap- bf 
pens ſometimes, that the Operations of the pre 
cedent Problem may be abbreviated; as when 
the Extremity of ſeveral Lines are found in one. 
and the ſame Line, or when inclined Lines, that 
have difficult accidental Points, interſe& one 
another, and ſo mutually determine each other. 
Gar 1 appear manifeſt by the following Ex> 


EXAMPLE I. 2 Os 
Jo throw ſeveral parallel Shores which flrengthen a 
Vall, into Perſpefive. 2 5 . 

1 ſuppoſe here that the Baſes of theſe Shores, z, 38. 

which are the Places where they meet the Sur- 8. 
lace of the Ground, are all in a right Line, pa- 
rallel to the Side of the Wall; and then the 
laid Shores may be thrown into Perſpective in 
the following anner: Having firſt found * 68. 
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their accidental Point F, afterwards find the Re. 
eſentation of their Baſes: This being dong; 
zte the Appearances of the Lines wherein 
the Shores meet the Wall, upon the Perſpective 
of the Wall; the Appearances here are the 


„ pt, 1, which repreſent Lines paralleP tu 


| the Geometrical Plane, from the Suppoſition 
that the Shores are parallel between themſelve 


and their Baſes equally diſtant from the Wal] 
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And indeed impoſſible for a Painter to make # 


Finally, draw Lines from the Angles of the Re. 
preſentations 1 2.3 4, to the Paint FE, which 
will be-terminated by their Interſections with 
pt and 7s, and will give the Appearances ſought, 


a8 du ſee in the Figure, 
i or IJHXAMPLE IL. 
7 throw ſeveral parallel Roofs of 4 Ebnſe int 


eme . 5 

_ Having found the accidental Points G and 
of the ſaid Roofs, in the Repreſentation 0 
the Wall ſuſtaining them, denote the Point 
4 Bj d, wherein the ſaid Roofs meet the Wall; 
Then from the Point G draw Lines through th, 
Points a be; and from the Point Q others to 
the Points þ.cd; theſe Lines by their mutual 
Interſection will determine each other, and give 
the Repreſentations ſought. TE, 


 -CORCLTCLON: 8 
74. From what has been. already faid, it will 


not be difficult to throw any Objects whatſoever 
into Perſpective. But ſince it is very difficolt, 


Deſign entirely according to the Rules we have 
gf - the: Number of Points to be founi 
xing almoſt infinite: therefore the. lier 
17 — draw 
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on PyRSPECTIVE. 


lane, need only be thrown into Perſpective. 
Which being once obtained, he may make uſe 
of theſe Appearances ſo found, as a Rule where- 
by the reſt may be compleated by the Eye, with-' 
out running the Riſque of committing ſome 
conſiderable Fault, which by this Means may be 


ayoided. 
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Rules of true S when they paint 
Pictures to ſtand aloft, to be ſeen Sideways, or at 


paint Pictures to be view d, after the ſame Man- 
ner as they themſelves look at them when they 
are working; whence in the following Caſes, 
this Practice of theirs will be uſeleſs, and fo to 
avoid enormous Faults, they are neceſlitated to 
have recourſe to Perſpe&ive. But what has been 
faid in the laſt Chapter, does not reach theſe 
particular Cafes; therefore we ſhall here add ſome 


es, WII RO SUS CHER, 


PrxoBLEMI, 


a Diſtance that it cannot be denoted in the Horrzon- 


Of the Praflice 77 Peſpediv 4 upon the p I: 


T often happens that . Painters offend all | 


new Problems, which together with the former 


tal 


incipal Points of the Objects without the fad 


a confiderable Diſtance, Their Cuſtom is te 


75. Th throw Figures which are in the Geometri- 
cal Plane into Perſpe&ive, when the Eye is at ſo great 


tt : 
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| The Repreſentation of two Points of theſg 
*24 Figures mult be firſt found *; and then by Mean 
pol theſe two Points the Appearances of. othen 
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Let 4 5 CD E, be a Pentagon, whoſe Ay 
pearance is requir'd ; F the Point of Sight; an 
= V F the fixth Part of the Eye's Diſtance fron 
„ ½½ the perſpective Plane. Now find * þ and e th 
Appearance of. B and E, by means of which 
38. the Appearance of the Point 4 will be had vo 
In like Manner, by means of the Repreſents: 
tion of A and E, will that of D be had; ann 
| 10 — and A, the Perſpective of C may bc 
, ound. 5 1 

76. Note, the Perſpective of Lines perpendic- 
5. lat the Go erred] Place * as allo of Lins ou 
@ inclined thereto*, may be found by the Method 
col the precedent Chapter. 
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77. Jo throm Figures, which are in the Geometri fir 

cal Plane into Perſpective, when the Eye is ſo obliu Li 

that it cannot be marked in the Horizontal Plan, of 

or the Point of Sight in the Horizontal Line, al 

We muſt proceed here according to the Dr Pe 

rections of the precedent Problem, after having Pe 

found the Perſpective of feveral Points of the w 
RR... oe =: 

At any Point C, taken at Pleaſure in the Bak Wl to 

Fig. 41. Line, draw the Perpendicular CD to the fad e 

Line, and likewiſe draw the Line CE from the T. 

ſame Point in ſuch manner, that if it could be 


on PERSPECTIVE. 


" | he Point of Sight; 95 3 gy ee (St 

he This is done in aſſuming CH equal to 5, or 

eam Part, &c. of the Diſtance from the Point C, 

hen o the Foot of the vertical Line; and in raiſing 
oe Perpendicular H E, in the Point H. 1 

oz or = Part, Cr. of the Height of the Eye. 
ow 4 is = given Point, whoſe Appearance is 

the Draw a Parallel A B, through the Point A, 

icht the Baſe Line, meeting the Line CD in the 

d WPoint B, and let a ſecond Eye be ſuppoſed at 
nta the ſame Height and Diſtance as the firſt; then 7 
anlWfind * F G the Repreſentation of AB for this 42. 
bei econd Eye, which continue until it meets the _. 
Line CE in b, and in this Continuation aſſume 
10h þ a equal to F G; then a will be the Perſpective 1 
„ „ EET ier Rte 


Deos TAT Nx. 


Becauſe the Height and Diſtance of the ne 
Eye, is equal to the Height and Diſtance of the 


et, firſt ; the ſaid two Eyes are both in one parallel 
in Line 4 B; and conſequently *, the Perſpective 


of 4 B muſt be a Part of FG continued, and 
alſo equal to FG : And therefore becauſe * the 


Di Wl Perſpective of B is in the Line CE, a h is the 
ing Ferſpective of A B; and a, that of A. Which 


was to be demonſtrated. 


fad BY ſcarcely uſeful, unleſs for the Decorations of a 
the Theatre, : | te: _ i 1 . 1. 

| be ” 5567 e 
"0NN* 15 N 
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ntinued, it would cut the Horizontal Line iin 


78. Note, as to Lines perpendicular, and inclined 
to the Geometrical Plane, ſee n. 76. This is 


63 


* 16 


77 the Eye, we ſuppoſe the. Geometrical Planet 


Eye is here meaſur'd by a Perpendicular dray 


.  FEye, is the ſame thing, as'an Eye elevated i 


Fig. 42. 


Figures of Objects meeting it; as alſo the Sei 


the Sides of the perſpective Plane. Make [| 


TI E 8 5 4 * 


5 Prop, mT > 
| To — the K reſontation a Figure in ii 
7 le 1 Plane, pi the. War ; 
placed above the Eye. 


When the perſpective Plane i is ſituated aboy 


ſs through the Top of the perſpective Plan 
4 which Geometrical Plane are drawn th 


SSN 


of thioſe Objects that are underneath it, 
Means of Perpendiculars; and the Height of th 


from the Eye to the Geametrical Plane; wheng 
the perſpective Plane, elevated in reſpe& to th 


regard to the perſpective Plane. 

Let IL be the Baſe Line, and H the Foot ˖ 
the vertical Line; then in the Baſe Line al 
ſame the Points I and Lat Pleaſure, toward 


equal to + or 2 Part of I H, and raiſe the Pe 
pendicular 8 Y, in the Point §, to the Baſe Lin 
1 to a correſpondent Part of the Height and 
Diſtance of the Eye taken together; ; draw tht 
Line X IG, and moreover T L in aſſuming 
LT equal to or ? &c. of L Again drav 
the Line GO in the Geometrical Plane, pi 
rallel to the Baſe Line, and diſtant therefrom 
(for Example) a third Part of the Height d 
. Eye; draw alſo F Pin the perſpective Plans 
rallel to the Baſe Line, and diſtant therefrom, 

Aa > fourth Part of the Eye's Diſtance , theſe tm 
Lines will ut XI in G and F, and TL in 4 
and P. | Note, if tlie ae of G © from the 
Baſe Line, had been aſſumed e qual to a fourtl 
Fart of the the oO s Diſtance ; — FP muſt wy 


"HE # 


on PEnSpPECTIVE 63 


een drawn from the Baſe Line, equal to a fifth - 
part of the Eye's Diſtance, and ſo on. Now I 
ais a, Point whoſe Repreſentation is requir d. * 
_ ! 8 

ne r 

bo Draw the Lines A F and AP, from the Point 


in the Points E and B, then draw the Lines 3 
and B ©, which continue till they interſet 


FS 


A to the Points F and P, cutting the Baſe Line 55 


— 
— 


en each other in a, which is the Repreſentation 
f tle ; . ; 5 5 Ex 5 2 25 Y 
a Demons TrxrATION., | 
1eno 5 IRE = N Wee 1 ed a Alb nd TY: 
oth Let us ſuppoſe the perſpective Plane contintt- - 


ed, CD the Horizontal Line, and O the Eye 
denoted 1n the Horizontal Plane. It is evi- 


ot dent * by Conſtruction, that the Line & F con- . 

e tinued, paſſes through the Eye O; produce the 

rah ine G Sa, until it meets the Horizontal Line 

in D, and draw the Line O D. Let fall the 

Pe Perpendicular G MVR, from the Point & upon 

Lin the Horizontal Line, which interſe& in R, by 

an the Line O R, paſſing through the Eye parallel 

the to the Horizontal Line. Now by Conſtruction, 

mig M is of MV; and conſequently it is 2 of bo 
inc V; MA E is likewiſe * of N R: Therefore | DS 
pi. G M: MZ: GN. VX. " - 
from _ Compon. and Altern. "Lat | 

t d CM: GN:: GM+ MZ GZ. GN 3 
JJ... 5 £5 ” 

rom Becauſe the Triangles G MI and G NC are 

HS inilar, we dive a 
in 4 GM: GN:: O1T:G0 8 

1 the ll The Triangles GZ F and G R O being alſo 

urtt lar, )))); APIS Re e 

have er FO, 54 

beel IT Whence 


* 4 


the common Section of E 4 and B A, is a, th 


FI. 43. 


e 


3 Whence it follows *, that the Perſpective « 
the ſame Manner, that Ba is the Perſpectiv 


£50 Is Whence 
"i" be cf. G0. 
1 becauſe the Triangles End cel 
are fimilar, we have 
GT: GC:: GE: @D. 
And conſequently. 
7 G. GO: GE UD. 
1 fo the Triangles G FE, and 30D an 
ſimilar; and the Line FE A is parallel to O 


E 4, is a Part of Et a D. We. demonſtrate ii 
of B A, and ſo the Perſpective of the Point 4 
Interſection of the er of the ſaid the 


- ” 8 0 * 7 


pres 1. 


5 3 To 150 the Repreſentation of « a Lim, pe 


pendicular to the Geometrical Plane, when the per: 
ſpective Plane is above the Bye. 

In the Baſe Line B E, aſſume the Line F D 
equal i in Length to the propoſed Perpendicular 
and draw CL, parallel to the Baſe Line, and 
diſtant therefrom (for Example) Z of the Height 
of the Eye; make F.L equal to 3 of DE; an 
draw the Lines EL and D F. Note, if thi 
Diſtance from CL to B E, had been aſſume 
equal to a fifth Part of the Height of the Eye 
L muſt have been aſſumed equal to; Parts o 
E D. Now let a be the Perſpective of the Foo 
of the propoſed Perpendicular ; through whic 
draw a H parallel to the Baſe Line, and a I per 
pendicular to the ſaid Line; then make a equi 
to & H, and the propoſed Perſpective will b 
had. The Demonſtration of this Operation. 1 
eo anc in an Wat: DF and 
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of 1 Nau into re 10 14 5 
the 5 Plane ts con ſi MA der 4 44 Ne 
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v1, TO fnd the Perſpe@ive: of a Ehe in the Fig 44s 
Geometrical Plane. © 

Let & be the Vertical Plane SI the. Station 
Line, & the Station Point, and E the Interſecti- 
on of the Btation Line and Baſe Line. Now . - 
draw the Vertical Line HV through the Point H, 
making an Angle with & I, equal to the Angle 
of Inclination of the perſp pective Plane; then 
raiſe the Perpendicular: 1 0. to SI, in the Sta- 
tion Point $, equal to the Height 'of the Eye; 
and through the Extremity of the ſaid Perpen- 
dicular, draw the principal Ray OV, paral- | 
le] to $1, and cutting H V in the Point of 
Sight T7. 4; 

Now it is evident, that OV determines the MB 
Length of the principal Ray, and HV the Di- EE 
ſtance from the Baſe Line -to the Horizontal [| 
Line; and ſince the Demonſtration of the . 
Problems in the aforegoing Chapters regarding 
the Geometrical Plane, have alſo Relation to 
the perſpective Plane being inclined, the ſaid 
Problems may be here uſed; and conſequently, 5 
this inclined perſpective Plane is reduced to a | 11 
perpendicular one, view'd by an Eye, whoſe | 1 
NeighE] is HV, and OD OF; * 10 


% 


r k 


Fig. 45 
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to the Geometrical Plane. This Point will 
it is cut by the Prolongation of the Line mes. 
ſo likewiſe the aforeſaid Point is the ſame x 
the Point T of Fig. 44: Let / be the Point « 
Point of the upright perſpective Plane, to which 
_ laſtly, let 4 be the Seat of the given Point, 


the given Point, whoſe Perſpective is ſought; 
and draw the Line EM, making an Angle wit 
M, equal to the Angle of Inclination of the 
perſpective Plane, Again let fall the Perpen 


Line, in which afſume 4 L equal to P M, to 
-wards the Baſe Line, when the perſpective 
Plane is inclined towards the Objects ( as 1 
have here ſuppoſed) but on the other Side of .4, 
when the perſpective Plane inclines towards the 


to the Point &, cutting the Baſe Line in B, an Now, 


Baſe Line in C.. This being done, draw thqQPara. 


PIOBI EM Tl, 

82. To find the Appearance of a Polnt above th 
Geometrical Plane; = i 

let T be the 


Let HC be the Baſe Line: And 
accidental Point of the Lines perpendicular 


2 r ny 


be * in that Place of the Vertical Line, wherein 


ſuring the Height of the Eye; for this lat 
Line is parallel to the ſaid Perpendiculars. And 
Sight, & the Station Point, and Q the Station 
the inclined perſpective Plane is reduced *. And 


OrRERAT TON. 


Draw two Lines MP and PE ; ſeparately, 
making a right Angle with each other; in one 
of which, aſſume P E, equal to the Height « 


dicular 4 D from the Point 4 to the Bale 


Eye. Then from the Point A, draw a Lint 


joyn the Points L and O, by a Line cutting the 


| 


* oon PERSEC TIE. 
Line TB X; which interſe& in the Point X. 
by a Perpendicular to the Baſe Line, in * 


Point C; and then the Poink 21 is | the Apgar” 
ance Sought, 2715 


Druens TRATION. tht 


in Fig. 44. where J, 8, T, and E repreſent 
the ſame Points as thoſe that are denoted with 
the ſame Letters in this Figure; we have, 
1.1 JM M8: BE: FO ; conn tt 
Compon. and altern. „ 
T: TF:: TH + HS: TY +YO.. % 
This being apply d to Fig. 45. and it will be, 0 
'TH: TY £84 F+ FO roi; 
If now TX be continued, till it cuts the Ho. 
rzontal Line in P; we ſhall have, 151 
TH: TF:i: TB: TA 
1 conſe equently, 
TB: T:: TS: TY +VO. PL 
Whence it follows, that if a Line be dran 
from the Eye, to the Point F, it will be paral- 
lel to S B A Therefore the Perſpective of 13. 
4. is à Part of B X; and fo the Repreſenta- _, 
ith hoy of A is in the ſaid Line. The Perſpective 
Wot 2 Line perpendicular to the Geometrical 
Plane, in the Point 4, paſſes thro' the Perſpe- 
Wiive of the Point 4, and thro the Point T*; * 14,14. 
therefore it is a Part of TX. But the given Point „ 
iris in the aſoreſaid Perpendicular: ſo 1 its Per- N 
ſpective is in TX. ; 
Again; it is otherwiſe manifeſt, Bag the Thie 95 
Ipective of CL, is a * Part of CA; and conſe- 41. 
Line gently, the Appearance of L is in this Line. 
1 if a Line be ſuppos d to be draun from 
he Point L, thro' the propes d Point, it will be 
parallel to the Vertical Line; and ſo its * Per- 6. 
e is al tothe Bae Line W 5 
F 2 0, 


3 "this A 1 as 8 wh « the Plate 
L. it ill be a Part of CX. But becauſe that 
Line, drawn from the Point L, paſſes thro the 
WP opos'd Point; the Repreſentation of the ſaid 


oint is alſo in CX; and ſo in , the common 
* of CEL; and TX. 


Remnant. : 


33. 11 che Point T ſhould be at too Tat a 
Diſtance; or if TB X, or CX, ſhould too ob- 
ligquely cut each other; the perſpective Plaue 
281. muſt then be ſuppos d to be reduce d * to a 

f pendicular, or upright one; and the Repreſen- 
tation of a Point, above the G eometrical Pl 

(whoſe Seat is L, and N M E oc muft be 

30. found. N 


pes IEA I. 


| 20 To find hs Repre ſentation of a Line, perjienti 
pF. f cular to the Geometri cal Plane. : ; es 


"= The Ar ppearance of the Extremit of the Per 
Fig 45 pendicular muſt be found *, in 25 dering the 
e Extremity as a Point above the Geometri 
cal Plane; by the Height of the propos d Perpendi 

cular: Then if a Line be drawn from the Poin 

D, to the Point of Sight; its Interſection * wit! 

TX, will give the Appearance à of the Seat 0 

the Perpendicular propos d. 

Note, When there is a Neceſſity of having re 
- . to the Remarks of the foregoing Problen 
in order to find the Point I; then tne Point 
may be found, in drawing 48 and DF. : 
« afterwards joining the Points B and X b 

wn eng * wor B. * 1 * cp cut _ a 


Cc 
# i... a4 41 
$©£ 4 


o 


. !. ¼¾——e.: ! ¼o,f?Fri˙Ü²PU EEOC 
- — — . * 2244er — 
—— ͤ —- — R — OTE ET DOI © : | | 
; FEW -— * 7 * 5 24 TRY R 8 Cnc 
** . EF 1 ; * | | 
| | s 5 | 
e 2 . * 


Ate EB — 
, xa — - a 
1. 7 4 ** b $i Oy , —— x 
5 * bad 
4 . 
: x 
e _ 


— 
— — r 
9 


* 


7 


CE ee Oe rm mane Dv—— 


* * * 
* 


— aww 


3 * 1 - 3 
* 


* 


* 


— 
* * 
* 
i > 
N * 
— 
F + 
/ 
8 8 
« 
1 . 
. 
4 * 
. * F: . 1 5 w 
N Sx oy 0 1 y * 
” 
J * . * 
* a bag * — 9 
* * n 
= 4 2 ; ; : : 
$0 oth : N ö ; 
; O l * * ? x * 
5 } * 4 ; 5 : 
5 9 & 8 . Sa; « . 1 3 
- — 
l — + 2 
* 2 
{ . i wot - ' " , * 
" 0 — 2 * k £ 
5 * * * = » 
. 
a . 
* 8 . 
7 * 2 1 0 
* * - * 
* — * 1 
— » . . | 
8 5 ; 7 5 7 2 * F 
” 
> 5 © ; Zi 
* of * » - * 
* 
„ * . — 
* L F 
> * — 
— A _ ; 
% 
* . 
. * 
E 
- 5 4 
- . 
" * 7 
1 by * 
— 
— =” - —— 
* * * "> 4 i 5 = £ N * bo * 
* D — 2 4 * N 8 — 2 I 
* * ak N ; 4 4 3 a + 
: — o 8 1 » £ 
& : x 
4 3 v S424 * y 
0 9 ; of Ie ** 1 4 
p » * 7 e \ — 
37 5 Re : * 4 g * 
* ” > , — * 
Ne. 4 3 8 
** * — a. * wo 
4 2 : L 
a = 3 wh 7 
by } 2 A 4 * 
. 5 : 
„ 0 4 
5 * ws * n * * * 4 .* - 
« : 71 - 


. 
nn 1 nes ny 7 


— 


* mn ä 
* — * 7 


%, 


on PERSPECTIVE. 9 „ 
boo obli = recourſe muſt be had to ProblemI : 5 8 3 . 
to flad e e of 4, 


S 
% * © "+ ; 
: 7k 
, Db — a7 2 . 
1 ENT] A 


MerAον 1 75 er adi 
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85. 4 is the Foot of the nab 2 The Fig. . 
Triangle, E PM. is drawn * as directed: And 82. 
Tis the accidental Point of. the OY SPEND | 


* the e FROG, 


ri : 
+ — — 7 
* 
* 


e 
* & . 2 


O0 1 1 10 N. Ne dats 


Thro? the Point a, the Appearance 1 A, 
draw a Perpendicular to the Baſe Line; which 
make equal * in Repreſentation to he Line 35. 
ME; in conſidering this laſt Line, as being 
parallel to the Vertical Line. Then, from the 
Extremity T of this Perſpective, to the Point of 
Sight J, draw a Line cutting the Line Ta, in 
the Point X; which will be the Repreſentation : 
of the BOY of the [ek Line. agg 


LEY 
1 


bs Bi 
Denon A RATION, | ISP 


Let us s ſuppoſe a Line paſſing thro? the Point 
A, equal to ME, and parallel to the Verti- 
cal Line. Suppoſe, moreover, that another Line 
is drawn thro. the Extremity of this Line, and . 
that of the pro os'd Perpendicular ; then this 
laſt Line, by the Conſtruction of the Fig 
MEP, will be paralle! to the Station Line; 
and conſe quently, its Repreſentation * will paſs . 16, 
thro the Point of Sight; and its Interſectioen 
with Ta, will be the Extremity of the Repre- 
ſentation ſought. But a J is * the Perſpective 54. 
of the firſt Line, made equal to EM; and con- 
ſequently, F/T is that of the ſecond, Which was 


to be demanſirated. - | 
3 > Note, 


14 
Tl 

34:1 
*.1 
4 
| 
IF 
vih 
£1 
14 


as When VT and Ta cut ad'4 ter e- | 
5 


ry obliquely, recourſe muſt be had to the 
vation at the End of the afore 3 Method, or 


5 ee Way 8806 be of 


M E T E SN v HI. 1 
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8s. Let 'F: the WOT Point of a Lines 

ndicular to the Geometrical Plane, thro” 

which Point draw a parallel to the Baſe 5 
in which aſſume TR "mo toOTof * 150 


* i — PY by > ”; 2 7 ; E. - 
1 5 


oA. e 
Aan D.N ſomewhere in the Baſe Line, 6 


1 to the propoſed Line, and draw the Line 
DF 


and MF to the Point F, taken at Pleaſure 


in the Horizontal Line; then through the Point 


a, the Appearance of A, draw the 1 4 H. 
to the Baſe Line, in which aſſume a 

to G H. Then if the Lines Ta, and 22 be 
drawn, and continued, till they cut each other 


in the POR X, a KY will be * REI 


a 


7 * 


—r ge vo ay 


The Part 2 © of the Lines H. is* the Ap- 
earance_of a Line proceeding from A in the 
8 Plane, and whi al to the 


propoſed Line, ang. rallel to 4 aſe Line; 


and conſequently *, *, the Line R © paſſes through 


the Perſpective of the Extremity of the propo- 
; 2 Line: And therefore X the Interſection of 
R. and Ta, is che e of the fail 


| Extremity, 5 
— Wh 


& 


23 LE A 
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3 
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ö 
5 
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4 x 
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RK NAAA. ene 


ſe is manifeſt, that I R. may be aſſumed * 19 


equal to + or; + Sc. of what it is ge; here, 
provided likewiſe that then D N be aſſumed 
755 to a l It of oy propoſed 


res om IV. 


87. Th throw a Sphere i into \Perſpeftive.. 258 
The Method of ſolving this Problem Nes 


laid down *, muſt be uſed here, but with this 83. 


Difference; "that inſtead of uſing the Point of 
Sight, the Point wherein a Perpendicular drawn 
from the Eye to the pective Plane, meets 
the ſaid Plane, muſt be uſed. And you muſt 
obſerve, that this Perp pendicular meaſures the 
Eyes Diſtance from the perſpective Plane, / TEES 


; 1? 


3 - 


%% 


e 85 . N. 


88. 15 nd the accidental Point of any Number „ Fig 18. 
of Lines inclined to the Geometrical Plane. 
Let AB. be the Direction of one of the in- 
clined Lines, O the Eye in the ee 1 
and & the Station Point. 2 


OrznrarIoON. : 


Draw the Line O D, thro the Eye O 3 
to 4 B, meeting the Horizontal Line in D, whach 


will be * the Accidental Point of the Directions 13, 14. 


of the given Line ; and thro the Station Point S, 
| 'E 4 | draw | 
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! 3 als * E 8 185 * Y 1 __ 


draw 8 N perpendicular to the ſaid Ling os B, 


cutting the Baſe Line in N, and draw the Line 


ND. Then about the Point D, as a Center, and 


with the Radius DO, deſcribe the Circular Arc 
Oo; And about NM. a8 4 Center, with the Radius 


NS, draw the Circular Are $s. This being done, 


draw_the Line s o touching the faid two Arcs, 


and the Line Do perpendicular to s o. Then 
draw o F, making an Angle with o PD, equal to 


the Angle of the Inclination of the Lines given, 


and cutting N D continued in F: Now I fay F 
is the Accidental Point ſought when the Lines 


do not incline towards he Perſpective Plane: 
en COS do, 0 F muſt be drawn below o D. 


# 


b ixaTioN,. _ 


If a W OER be ſupp oſed to paſs thro” the Eye 
parallel to theinclin d Lines; the common Sedli. 


ons of this Plane, and the Horizontal and Geo- 
metrical Planes, will be O D and & N., It is 


now manifeſt, that if a Line be drawn in the 
ſaid Plane, below the Horizontal Plane, when 
the Lines incline towards the perſpective Plane, 


and above it when they incline the other way, 


50 making an Angle with O D equal to the Ang! 


of Inclination of the propoſed Lines; I fay it i 
manifeſt, that the ſaid Line will be parallel to 


"Rive Plane in the Accidental Point ſooght: 
now th before ſuppoſed Plane be conceiv di 
turn about the Line MD, the Eye, and tis 
Station Point in the ſaid Plain, will then meet 
"pa perſpective Plane in the Points o and sy { 
the = 2655 Do and Ns are equal to D O and NS 
and form right Angles with the Line s o joynu 
their Extremities. Now the two Points s and 
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on p EASA EC IV E. 
aint in reſpect to each other, in the; heſore ſup- 


poſed Plane. Thereſore the Line o F anſwers 


Mewiſe to the Line in the ſaid Plane imagined 
to be parallel to the propoſed Lines; and con- 
ſequently the Point F, is that wherein the 


ſaid Parallel meets the Perſpectiye Plane; 1. 1 


therefore it is the accidentil Point ker 


"Naa; It the 5 Point ＋. of ADE 


culars to the Geometrical: Plane be found, the 
Operation of this Problem may be ſhorten'd, in 


drawing the Line T D, which will neceſſaril 
s thro the Point N and then the Point o will 
e found by the Inter fection of the Arc * 0, 
1 a eee whoſe Diameter 1 18 7 * 


the 


PronLen VL. 


7 15 find the Perſpe@ive of ove or \mors Lines.” 
inclin'd. to the Geometrical Plane. 


Let 4 be the. Foot of a Line Ya d to the 


Geometrical Plane, and-a its Repreſentation. 
Now determine, by Means of the TIO CEE 
according to the Manner lay d down * for the 
perſpective Plane when ſuppoſed perpendicular, 


the Length A B of the Direction of the propoſed 


Fig. 48. 


* 69. 


Line! This being done, find the Point XX the Per- * 82. 


ſpective of a Point above the-Geometrical Plane 
by the Length of PE; and then a X hey de the 


8 


Per ſpective ſought. n 


METHOD II. 


% 


* 


8 * r. * 2 <5. ; 4 


90. Tb ſolve this Problem by the Accidental Points 

of inclined Lines, and their Directions. 
Let. AB be the Direction cf an inclin'd Line; D 
the Accidental Point of N F that of 
ths 


8 3 
ne 


4 Fig. 48, 
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Fan Aceid ta] ren 
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rr 
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if * Line 43 ue i Py A 

: Baſe Line u C, and draw the Line G D, which 
= cut in a and J by Lines drawn from & and B to 
{ the Eye. Then draw the Lines a Fand T5 in- 
' terſecting each other rn will be the 
| water. pl 8 


— nn 


ee e 4 her, 


. Becauſe 4 b is * the Re ſentation of 4B, 
3 the Appearance of the inclin'd Line is one Fart 
of a F. But the Extremity of the inclin' d Line 
is in a Perpendicular to the Geometrical Plane 
raifed at the Point B; therefore the Repreſen- 
tation of the ſaid Extremity i is in Tb, and con- 
Wore an * —— Interſettion of this Line and 
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= Draw F H thro? the cdl point of 
ind» the inclin'd Lines, parallel to the Baſe Line, 
2 49. and equal to o P in Fig. 48. then a is the 


dicular of the Foot of the inclin'd Line w — 
Perſpective a x may be found as directed u. 70. 
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Of throwing Figures into 2 N ben 


tbe Perſpectibe Plane is conſider d as being 


parallel to the Geometrical Plane. 5 


92. TY find the Per ſpe&ive of a Figure, vhich 


is in the Geometrical Plane. 


When the perſpective Plane is parallel to the 


Horizon, we commonly conſider it, as bei 

it ſelf the Geometrical Plane, in which Caſe, 
the Problem is fully reſolved: But when it 
happens, that another Geometrical Plane is 


ſuppoſed, either above or below the perſpective | 


Plane, upon which the 3, jy upon the Geo- 
metrical Plane are ir d to be drawn, we 
muſt draw geometrically thereon, Figures ſimi- 
lar to thoſe in the Geometrical Plane ; ſo that 
the Lines on the perſpective Plane, be to their 


3s the Eyg 's Diſtance from the perſpective Plane, 

is to its Diſtance from the Geometrical Plane, 
The Demonſtration of this is evident from 

x» „ 1 Ie | 


e Da N 
93. To find the Perſpe@ive of a Line, perpen- 


dicular to the Geometrical Plane. 


qual to the Eye's Diſtance from the perſꝑective 


correſpondent ones on the Geometrical Plane, 


Plane 3 


Draw the Line OS, in which aſſume O R e- Fig. 50. 


1 Plane; and at the Points R and &, raiſe the in; 
=. definite perpendiculars RG and S M; and aſſume 
= - - the Point M at Pleaſure on S M; from which 
raiſe the Perpendicular MM equal to the given 
77, 1x, Line, and draw the Lines MO and NO, cutting 
8 41. the Line RG in the Points E and G. Then 
| having drawn a Line at Pleaſure in the per- 
ſpe&ive Plane through the Point T, which is 
that wherein a Perpendicular falling from the 
Eye on the perſpective Plane meets it, aſſume 
I in the ſaid Line, equal to RE, and Te. 
qual to RG; draw the Lines Ta, Ha, through 
the Point a, the Perſpective of the Foot of the 
given Perpendiiciilar, and through tlie Poipt I, 
the Line IX, parallel to Ha, and cutting Ta 
in X, then a X will be the Appearance fought. 
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„13, 14. , It is manifeſt 7, that the Point T, is the acci- 
dental Point of Lines perpendicular to the Geo- 
| \ metrical Plane; and confequently the Per: 
ſpeQtive ſought, is a Part of Ta. Moreover, it 

*,, Is manifeſt *, that if the Feet and Extremities 
of two equal right Lines, perpendicular to the 
Geometrical Plane be joyn'd by Lines, theſe 

Lines of Junction will have parallel Repreſen- 

tations ; becauſe they are parallel to each other, 

as likewiſe to the perſpective Plane. And con- 

. ſequently, ſince H, by Conſtruction, is the 
Perſpective of a Line perpendicular to the 
Geometrical Plane, and equal to the given Line, 

and Ha paſſes through the Appearances of the 

Foot of the ſaid - Perpendicular, and the given 
Perpendicular ; I ſay, that XI, which is paral- 

lel to Ha, and paſſes through the Extremity of 

the Appeaarance HI, likewiſe paſſes through 

the Extremity of the given Line ; and there- 


ks ans CS ons. oo ( 


© ekfont ap A -, Pa 


5 fore [ 


fore the Point: X Is lis Keprefentin of the 9 
ſaid FRONT | 1 05 „ 85 | 


CondLwan ty lr 


94. It is manifeſt from hence, that when the 1 
perſpective of a Line, perpendicufar te the 
Geometrical Plane is once fohmd, it 18 eaſy af- 
terwards to find the Repteſentations of any Per- 
pendiculars of the me rad as chat! 

Mer HO II. 


The Por ſpottiu Plane being confi Jer 4: a dac Gro 
metrical Plane, 
95. Let T (as in Fig. 51.) be the acidecmhl Fig. my 
Point of perpendicular - Lines to the Geometri- 
cal Plane; HT the Arc of a Circle, whoſe Cen- 
ter is J, and ſemidiameter the Eye s. Diſtance 


from the perſpective Plane: Alſo let a be the 


Point where the Perpendicular, whoſe Appear- 
ance is ſought, meets the perſpective Plane, 225 
B C the Length of this r 555 


FE orie, 

About the Point a, as a 8 and with the 
Semidiameter B C, deſcribe the Circle L E, and 
draw the Line IL, or H F, touching each of the 
Circles HI, and FL; and then à X or ax, 18 
the Appearance ſought, viz. a X, when the Per- 


pendicular is above that Surface of the per- . 


ſpective Plane next to the Eye, and ax, when 
the Perpendicular 1 is on the oppoſite Side. 


DEMONSTRATION. 


Draw the Radii aF ak. FL. TH to the 
Young of G F, 15 E and H. Then be- 


cauſe 


. 


. „ 
IH F: 4 F:: Ta: a4. | 
And becauſe the Triangles TEX ni ar 
_ alſo ſimilar, we have „ 
TI + aL:: L Tas a K 0 PAY 

Fig 54. Now Jet: PMNR be the pexſpective Plan: 5 


de Eil Kum 8 
5 > ſo t * the * 2 T in the 
aforego e. w. if the Lines O © he 
N Ax, or A K, 25 1 
PFerſpective of 4 g, according As this Linei - 
above or below the perſpective Plane in reſpet BM — 
to the Eye. Then N the Triangles 075 75 
and © A x are ſimilar, we have 7 
| Ot -A: AQ -:t A: Ax. 

_ And fince the Triangles 01. and XA $ ar 


fer; Ar 49: 48: t 4 AY. 
Now Ot is to TH or TI of the af. 
ing Figure, 3 to a For a L of the 
me Figure; as likewiſe At, Ta: Therefor WM . 
if theſe two laſt Dt be compared wit 
the two precedent ones, we ſhall find 4x = 41, 
and AX = ax; which was to be demon 
| OC 


REMARKS. 


os When the two Circles aber each other 
or fall within one another, and ſo this Way be- 
comes uſeleſs; a Line muſt be drawn at Pleaſure 

through the Point T, equal to the Diſtance of 

the Eye from the perſpe Give Plane; and then a 

pared. equal to the given Perpendicular muſt be "0, 
drawn to the ſaid Line through the Point a, ei- „ 
ther towards L or F, according as the l . 1 
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on PERSPE CTIVE oF 
dicular is on one Side or other of the perſpective 
Plane. with reſpect to the Eye. A Line 
paſſing through the Extremities of the ſaid Pa- 
rallels, will determine the Repreſentation ſought, ' 
by its interſecting the Line Ta, as is evident by, 
what is demonſtratde. 1 


METrop III. 


99. To find the Repreſentation of ſever, bo”; Ferpen- 
diculars equal in Length to ſome one, whoſe Per- 
ſective is already drawn. 1 
Let HI, be the Perſpective of a Perpendicular 


to the Geometrical or Perſpective Plane. Now * 
about the accidental Point I, as a Center, and 
with the Radius TH, deſcribe the circular Arc 
HG, whoſe Chord let be equal to H I, and draw 
the indefinite Line TGC, and let a and þ, re- 
at” the Feet of the Perpendiculars, whoſe 


epreſentations are requir'd. 


gs 


\ 


OPERATION, 


Deſcribe about the Center T, the Arcs b F 3 
and a DC, paſſing through the Points a and þ, a = 
draw the Lines Tb and Ta; in each of which — 
aſlume þ L equal to E F, and a X.equal to CD; 
and the ſought Repreſentations will be had. 5 


 DEMONSTRA TION. 


If HI, and a X repreſent Perpendiculars of 
the ſame Length, it follows from the Demon- 
ſtration of the precedent Method, that IH is to 
HT, and a X to aT as the Difference of the 
ſaid Perpendiculars, and Height of the Eye, is 

e 4 „„ 


„In E B Kr 


to the Length of the ſaid Perpen jeul ar 
therefore ! * 
| | E T: T.: a * a . 3 
But in the Conſtruction of this Problem be 
cauſe the Triangles TC D and T H G, Are 
ſimilar; | 15 


Fig. 55. 


I val to the Diſtance of the Eye from the pet. 
| # G F: ſo that the Angle TL G, or TFG, de e 


Lines; and the Point L, will be the Accident 
Point ſou ht, if the given Lines incline to 


be th Accidental Point. 8 


5 Rs — GL or G F, will be Faun t 


a n e __ 


HG=HI: TE: CD=aT: TD =aT 


and conſe equently HI and a X, repreſent Perpen- l + 


diculars of the ſame Length, | Which wad to be 


Pros, ut. | 1 2 


98. To find the accidental Point of a Number ot 
of arallel Lines inclined to the Geometrical Plane. 

ops a b be the Ferſpective of the DireQtion * 
of _ oy the wo Lines, 


oA ie. 


Draw the Line FT L, | pallet to a 5 pres 
the accidental Point T of the Lines perpendicy 
lar to the Geometrical Plane ; and at the Point 
J. raiſe the Perpendicular TO which make e. 


ive Plane; then draw the Line G L, « 


qual to the Angle of the Inclination of the given 


wards tif they incline towards a, F wil 


* 


DEMONSTRATION, 0 
It is manifeſt by Conſtruction, that if T6 be hg 


ſuppoſed to be raiſed perpendicularly to the Gev 


Ji —— 


en PERS ESC D V. „ 
the gives: Lines 5 and -batiſequantly'# E, or N13. 14 | 
vill be the 4 Accidental Point ſought, | en 


PO Ws 


99. Tei ul Abe Repreſentation-of a- er twore 
1 dhe Geamit ical Hane. 1 
Let 45. be tlie Perſpective of the Direction uf Fig. 56. 


the given Line:: Naw the Length of its Diredii- . 


on may be determin'd, by Means of the Tri- : 
angle EC P;- according to the NireQions of aH x. 
This being done, the Line þ X muſt be dran 
through the Point , equal to- E and this re- 

preſents a perpendicular to the Geometrical 
Plane; then d X drawn,” will be the Re- 
preſentation ſough . 


1 U. 


100. 1 blue the ſame Holen n l * of the © 
accidental FR F fa i {0 tbe oue being that fi | 


2 1 and the other, Hh. 7 "the. en- Fig. 56. 
lars to 1 e e ae J e 
0 2ER A 11 oN. 1 5 


Draw a "Tink from the Bonk, F aged the 5 
Point a, which interſe& in the Point X, bßyß/ß⁊ 
another Line drawn from the Point F through: 
and then a X will be the nn N err et 


25 10 


1 # 
= 

— 7 
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101. The "VER Things being given as in e Fig. 197; 
aforegoing Method, draw à I through the Point 
a, equal to E P, repreſenting a Line perpendieu - 
lar to the Geometrical Plane. Then draw'a'pa- 
rallel to F 7 * the Point T, . 
i ection 


. 
ſetktion with Fa, will determine a X the Repre: 
Fentation ſought, e. 
RENMAR k 8, 
- Although we | ſuppoſe the Eye in all the 
Problems in this Chapter to be above the yer: 
ſpective Plane, yet it may likewiſe be unde 
the ſaid Plane; in which Caſe, the Geometrical 


Plane is ſuppoſed above the Objects, as we hare 
1 atready dons * on another Occaſion. En. 


TS * 3 8 WIR —_—. 1 X. "WIS." 


Of Shadows, - | 


— 


E IRST we muſt obſerve, with thoſe whs 
T have already treated on this Subject, that 
when a luminous Body is equal to an 

Body it enlightens, the Shadow of the ſaid Body 

is contain'd between parallel Lines, and con- 
ſequently, it is © gn upon all parallel Lins 
placed at any Diſtance whatfoever beyond the 
_ opaque Body. And when the luminous Body 
- 38 lefler than the opaque Body, the Shadov 
thereof, increaſes, and is infinitely augmentel, 
And on the contrary, when an opaque Body 
is leſs than the luminous Body, the Shadow there 
of decreaſes and terminates in a Point. 
Now becauſe the Sun is vaſtly greater tha 
any of the Bôdies on the Earth's Surface it en. 
ligghtens, and is at fo great a Diſtance therefrom, 
— - therefore its Rays may be conſider'd as being 
parallel; and conſequently, the Bodies it ſnines 
. upon as encloſed between parallels : And ta 


is the firſt Kind of Shadows I ſhall here explain; 


aſter 


7 — 
; * 
4 


8 


„ 


2 


- 


Bodies ; as to the Shadows of other Bodies, it 
is ſo difficult to determine them Geometrically 


he that it is much better to examine thoſe which are 
r. daily obſerved, and ſo imitate them. | 1 
ler I ſhall not ſay any thing concerning Shadows. 
. terminating in a Pate eee their Variety 


is ſo great, that they cannot be geometrically de- 
termin d. f Beſides, Painters _— ever ſup- 
ſe their perſpective Planes or Pictures en- 
= ightned after this third Manner, unleſs o 
when they have a Mind to repreſent a Chamber, 
wherein the Light enters through the Windows; 
but then the Number of Windows, their Situati- 
on, and the different Reflections that the 1 
ſuffers in the Chamber, produce ſo many dit- 
wo ferent Alterations, that à Painter had better 
that imitate them, than have recourſe to Rules that 
5 do not take in all Caſes I ſhall likewiſe be ſi- 
00 


lent as to the clair- obſcure, for a ſmall Atten- 


con. tion to daily Experience will better illuſtrate 
ines this Matter than a long Diſcourſe thereon. Be- 
be ſides, it is impoſſible: to furniſh general Rules 


zod on this Subjeck; and likewiſe the vaſt Number 
dow Wl of Figures, will not permit us to parately ß, 


ated. examine them; add to all this, that a Painter 
500% to draw the clair-obenre, he ought to have, not 


to their Colour and Matter, 
Of Solar Shadows. 


PROBLEM I. 


Let 


5 
+ a 


bene only regard to the Figures of Objects, but likwife | 


after which, I ſhall touch upon thoſe continially - Mil. 
 increaſing.; What 1 ſtall ay. on this Matter, is 
ſufficient for deſigning the Shadows of right-linid | 


— 
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Bear der right: Lines, makir ar 

| with:exch other; in one of wha 
| rs to the Height of the given Point, 55 
dal Plane: "Then * 
EC thro — So mad an Angle with 
E equal: to the Suns Altitude; und make 
Fes equal to C F. Find the Appeara 


nce of the 
tg ag E ENcLE ſought, will 


| | 4: 218% od „ 
. "Not, 6 Cha yn Sur — — 
, ers in pter, 1 allt tions 
e the perſpe&ive Plane; and is fo 12 that 
"there Tow ICT: Henan waver b a 
78111 25 
1 9 Rives! $0 ne 2 * M n. | 
| *7A | 11) n +3 
= 1 7 To 5 1d ithe Aeon Gf an Union} 
1 * 2 an alſo that: ts Seat, it 
i the Geometrical Plane. 
Fig. 58. il 7 . the accidental Point ef the Sun: 
N, and D, "that. their Direction: Then 
dawn Lane: from the Point D,, thro? 45 the Per- 
of the geat of the given Point; and ano- 
Aber from E, thro L, thePerſpedive the given 
Point: And then b, the Interſe&ion of the ſaid 
oo Lines, will oy "1h low E 5 as is me- 
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on PERSPECTIVE  » 8539 
# one of the Directions drawn upon the Cn * * 88. 
trical Plane; but it is ſafficient here, that the 
Angle the ſaid Directions make with the Baſe 
Line, be only known: And ſo, as the Problem 
expreſſes it, the Geometrical Plane may be en- 
tirely laid aſide. 3 
105. When the perſpe tive Plane is paralle 
the Sun's Rays will have no accidental Teint: 
for their Repreſentation ong, are then parallel; \ in 
which caſe; one of the Parallels maſf be drs 
thro! the Point 4, inſtead b the Lide 
Moreover, when the perſpective Plane is 
dicular, or inclin'd, and” the Sun's Rays 2 
4 | thereto ; a Line muſt be drawn 43 
oint a, the to the Baſe Line'; 3 as Ee 
another ine thro the Point I £1 parallel to*the 
1 5 e the firk Line | I the Tot 
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166. * the Perſpettive of the Shadow of an ” 
elevated Point, when N ria JomerBody bindring its 
falling gen! the Geometrical r. 
* 8 FEE Ty! 881 + $3 NF © IT gor 

The perſpective of the Section of die Body 
made by a Plane paſſing through the given Foint 
perpendicular to the Geometrical Plane, and pa. 
mallel tothe Sun's Rays, muſt be found: And 
then the Interſe&ion of the laid. Perſpective E 
a Line drawn from the Appearance of the ven 
Point to the Repreſentation of 3 of its ee, _— 
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71 07. T the Trp efive of: the 825 of a 
8717 2 7 Et 25 Hk, above the Geonetri . 
cal Þ] ane is k N i | 
is, 50. et Z be the "Geometrical Plane, the Seat 
5 . 55 A Noa f iven Point; and C that. = the Light: 
2 8 indefinite Line CAB; and about — 
5 175 5 with a ee 1 to the 
iht of the Light. above tbe Jeg zetrical 
; Plane, ; deſcribe. the Arc F: Again, 1 out the 
1 Point 4, with A. Serin equal to the 
Height of the given Point, deſcribe the Arc E 
This being done, draw the Line E F touching 
_-* _ the ſaid two Arcs, and cutting the Line CA in 
B. Then if the Perſpective of B be ſound, the 
3 — Shadow of the Point will be 
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ali weren 20 0 vr E M v. 13 
108. To find the Perſpe Give of hs . fm 
vlevated Point, the Re opreſentation of which, as alſo 
'of 22 being bars, without R the Geometry 
| 1 18 
104. LTbe eration of Prob. 2. * for Solar Sha 
dow muſt be uſed here, with this Difference; 
that inſtead of the accidental Point of the Sun's 
Rays, the Perſpective of the ſmall Sight mui 
be uſed; and in the Room of the accidenti 
Points of the Directions of the ſaid Rays, the 
E of the Sent of the a muſt be 
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Remanny, Tm 


"What hath been obſerved* on the Solar. Sha * tog. 
dous, hath no Regard to thoſe mentioned here: I 
For it matters not in this - Proklem, whether the 
1 Plane be dicular, inclined, or 
parallel; becauſe in ele different Situations, the 8 
wo Points that are uſed may always be found. 

5 Moreover, it muſt be ob erved, hat the third | . 

Problem * takes in the Shadows of a ſmall 5 e 
as well as thoſe of the Sun; but not without 5 
Difference that the Plane _ — 15 

is ſuppoſed parallel to yo, 
ought here to he oppoſed. to paſs. Wann 
Light 8 are . 338 


0 at P. vm. „ 
Of nel 27 ſlortning the FIND ations 1 4 
RS Perſpectie. 9, 
x Wit HEN the rſpective Plane is fir 
105 Ld ei. * 
p o8 L E 1 * 


10g. Te find the Repreſentations of Fi Eures in 
be Geometrical Hane. | 
Let O be the Eye, RH the Baſe Line; F and Fig. 60 
2 the Points denoted with the ſame. Letters in 
Fig. 20.7 ; * 31 
Then take a Ruler and faſten to the Point c. 
d that it may turn about the ſame in fach ma 
G - ner, | 


7 
* 


« — 


Fig. 61. 
14 * 


$ 4 4 


An E 8 8 A walk N . 


ner, that * Lines drawn along one of its 
Sides, may paſs through the Point G. = 
being done, faſten one End of a Thread, 
* this * the Eye of a Needle B, in the Point! I 
and then put the ſuid Thread about a Pin falten d 
5 o that when the Thread is uſing, 
i may be alway kept; tight by means of a Plum- 
met Hr t its other End, and freely hanging 
mder the Fube! Mott, the afcreſald Needle 
e 0 Be Braſs or Silver, arp at both mx 
ald having 3 Its Eye Pretty near one of them, 


71017 7 al I 7 8 [i174 "of * 9 , . i1 24 155 
Lick: ak 


* 2 2 N e . e 8 
48750 ' Point” 
a Point of the Fipiite. 10 Bs hon 


into Perſpective. Now place that of the two 
Points of the Needle, which is nigheſt to the 


Eye thereof, upon the ſaid Point 4, and movo 
the Ruler G E, * it cuts the Thread A F, in 
the Point E, wherein the ſaid Thread cuts the 


' Baſe Line; and then the Point a, wherein the 


Ruler cuts the Thread 4 O, is the Point ſought, 
and it may be marked with that Point of the 
Needle, farthelt diſtant from its Eye, having 
firſt preſſed the Ruler down upon the 4p om 
Thread, that ſo. the Plummet, ma. 

the Thread flip. And in this mann OT 
Number of Points be found. This is i atm. 
ted in NM. 32. wing ele it is more conventent 
to o uſe the f ollowing —— | 


53 
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Mz rn . 


110. Let 0 be the Eye, HE ther - Baſe TM 
And FT the Geometriral Line. Take a Ruler 
M N. having two Threads equal in Lene 
kalen d to it, and about 0 as GY and Fo 
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| PAST Ee E ; 
4 FR Diflance oß the two Points Fhefrat ub 
Thread is faſtend on ihe Ruler, deſtribe ark 
8 Arc cutting the Geometrical Eine in F; then 
. ſaſten the Extremity of one of <thel:aforelaid” 
Threads in the ſaid: oint F, and the Extremity 
of the other in ths Point O: Take moreover* 
another Thread, * thr the Eye of 4 
Needle, as in the ethed :; one End 
of which, faſten in F and — put it a- 
bout a Pin placed in O. Then the only Dif. 


ference between this Way and the precedent one, 
is, that the Ruler A N muſt be uſcd, hy 


7 


Cleo 
keeping the Threads M F, and NO't 
ſtead of one turning about a Point. | 


For the Demonſtration of this, vide A 39. 


* 


p. u. © 11 
2 I. To ful the Ferſpective * one 6x more: Lines = 5 1 
ndicular tothe Geometrical Plane. 5 


Take two Rulers LC and NZ, Rüving the 7 6 | 
fois Ends of two Threads, or rather four Braſs 
or Steel Wires of equal Length fixed on them 
at the Places L, I. N and M, ſo that LI be equal 
to M NV. Then fix one of theſe Rulers upon the 
Edge oſ the peſpective Plane, perpendicular to 
the Baſe Line. Now take a Thread, put thro* 
the Eye of a Needle, hang a Plummet at one 
End, for the ſame Uſe as in Problem I* and 209. 
faften the other End to the Slider or Carſor D, 
_ freely moveable on the Ruler LC; put this 
| Thread about a Pin, ſet up againſt. the Ruler CL 
in e, fo that Ai be equal to the Einen of the Eye, 


OvnnaTION. 


Let The hu Repreſentation of the Foot 125 a 
Perpendicua Move the Curſor D along C at] 
unt 


N. BI. 
Iz. 


until C p be 


mov d, till its 


* E 8 8 1 4A 


given dicular. This done, move 
Js. Needle- 
to R, until-the 
through the Point : 


tight in this 


R D, the Line 'P will be the Repreſentation 
fought, - 


The Dana ration, of this i is evident b from 
ur 39. E t 


122 1 ; ' \ 2.6 ** 

£4. F "KW - E113 : 4 
* 
84 13 8 
1 rb 1. e aa 


1anz Fhen all tbe Perpendiculars "T0 the ſon 
gt 

he FG be parallel to the Baſe Line, and O 
equal to the Height of the Eye; aſſume. F F, ex 
to the Length of either of the given Per- 
pendiculars, and faſten the Thread fixed in F, in 
the Point f. Then raiſe R&S perpendicular to 
the Baſe Line, which make equal to F/, and 


draw & & parallel to the Baſe Line. This being 
done, — 5 ſe the Figures in the Geometri- 


cal Plane, in ſuch Manner, that the Point R co- 


ineides with 6, and R H with § C. Then if S 
be taken for a Baſe Line, and the Appearances 


* of the Feet of the Perpendiculars be found, 
the I e of ther. Extoemnities walk bo 


MzrTnoD um. 


113. For 888 of the ſame Land 
The Figures in the Geometrical Plane being 
ee in the Manner aforeſaid , * , aſſume, Ii. 


in 


ul to twice the Length of thi 


the Horizontal Line, ſuppoſs. 
int — de e - - ſſes 
then keeping t ead 
if the Ruler M N be 
alſo paſſes through the 
Point J. and P is the Point wherein the Ed ge ol 
the ſaid Ruler cxoſſes the Part of the Tread 
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in the Perpendicular RS, continued equal to RS 
and draw f i parallel to the Baſe Line, in whk 
take the Point f in E, the ſame as Fin FIx; then „ 110 
- on Threads which before würe faſten d in. F, 

ng placed inf, and by uſing them thus faſten * 
an ewiſe & for à Baſe Line, the Kepreſen- 
tations of the Feet of the Perpend 


ienlars be | | 
found *, you Will have the Repreſenrations o. * a 
theit Extremitics.” RE f gf. 
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"The Demonſtration 2 the two Taft Way a” 


114. If a Plane be imagined to paſs through Fig. 
the Extremities of the equal r it * 8 
will be parallel to the Geometrical TI lane, and 
will meet the per ſpectĩve Plane in 8 ; becauſe. 
RS is equal to the ſaid Perpendiculars: loreover, 
the Extremities of theſe Perpendiculars form a 
Figure in this ſi 1 Plane, ſimilar to that 
wad their Feet form in the Geometrical Plane; = 
and the ſaid © Fine &'S hath the ſame Situation with 
regard to the „as that on the Geomes. 
tral Plane hath in 3 of HR: And conſe- 
gently, if the Figure in the Geometrical Plane 
ſo raiſed up, that it hath the ſame Reſpect to 
25, as it. had to H R, and if the — 4 
the Feet of the propoſed diculars be 
found, the Repreſentations of their Extremties 
will be had. the before ſuppoſed Tranſpo- $14,823" 
ſition of the Figure in the Geometrical Plane, | 
gives it the requiſite Situation with regard to 
L. and the Repreſentation of the Figure 
eonſiderd in this new Geometrical Plane is 
found x; becauſe $ ©, is taken for the Baſe Line, * 32, 35. 
070 1 ig. 60. ) equa to the Height of the Eye 
above this Plane, and fi ( Fig. 1850 is the Geo- 
metrical Line in the ſaid Flane. 
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© 3 hor, 185 8 I 
| x 1 pita! Ape 
; Lines of the bo Jame Length, „ ici 
tet be Geametrical, Plaue. 1 
; Res Perpendicular. Re nan ſome Point ol 
the Baſe e, Ling, 1 in which RL equal in 

draw the Line 


Fig. 62. 


Length to the given Lin e 
FP, through the Point 5 that the a 
LPR. be equal equal; to the Angle of Inclination 


the r ee z then . mage 1 


nes & K & CD, ps alley he Baſe Lin 
un ce e Ta igures of the 
e n Pw do that Fiir e wb CH COL 17 5 
| ng Line Fer CD; 3th 
112,113. De as is. dineQted + I proba 
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The Pai nt 8 3 aſſumed below the pn 
$, when the Ferrara 
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117. To 3 Bi bed Gee . 
ral Plane into Per ſpe tmn. 10 
Draw the Line Hat Plcaſuve; din which af. Fig. 63, 


ſume the Point 7; and make 1H l equal 
to the Eye's Diſtance from the perſpective 
Plane: Moreover, make IC, and I equal to 


be Eyes Diſtance from the Geometrical-Plane, 5 


or at left, let TG and If, be to Hand H 


as the Eye's Diſtance from the perſpective Plane, 


is to its Diſtance, ene Geometrical Plane. 
This being done, raile two Perpendiculars to 


the Tine: C F, inthe; Points G and H., and take 


turo Rulers, each of which has two e qual hreads 
ſo faſten d to them, that the Diſtayces P 9, and 
NM be equal: Then about F and C'as Centers, 
with the Semidiameters N or P ©, deſcribe 
two Arcs cutting the-Perpendiculars raiſed at the 


"Pawns G and H, in che Points Cand Y, and fix 


the Extremities of the two Threads one . 
in the Points Cand P, and the Thre 1 of he 
6 a_ in FIG Points F and E | r 
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d . Oven a TION, K 
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- Let: übe eee ee reins -| 
Point of the given Fi uren. Move the two 


p > 5 Rulers, 


hp two. „ Tie ird in 1 the tg og 
- croſs each other in the Point ; and then the 
= a, r two other Threads croſi 

other, is t erſpectĩve — And in 
this Manner may the R tions of any 
TR of Points be found. _ 


* 
1 1 


Demons TRATION. 


| Aae The Triangle D à E, is ſimilar to the 
le CA: And becauſe all the Triangles 

_ for finding the Repreſentations of diffe- 
rent Points, have the ſame Baſes D E and CF, 
which are between themſelves, as the Eyes Di. 
1 from the perſpective Plane, to its Diſtance 
from the — Plane; whence their Ver. 
tices form ſimilar Figures, hel correſpondent 
Lines are in the ſame Proportion; and which 


oy er ok ade ee ne 5 
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b REMAIN 


5 It wil r 
PE, and M D of one Colour, and the tuo 
Treas OF, and CN of another, . 2 IE? Ol 


Pon vi. 


| 119. 1 4 the eſentations a Nomber 
t ef Lines, 2 and deer io array 
| cal Plane. 
JJ  £ ps Tent lt at anti 
Fig. 64 Let CDEEFGIEH, de the Points dene 
. 64. with the ſame Letters in the precedent 7 
à alſo let P & and MN be the Rulers: 
over, let B be the Point, wherein a R 
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meets the ſaid Plane; and T the Per- 


Troblem. Now make F L and C R, equal to the 
Length -of the given Lines; and about the 
Joints R and S, as Centers, with the Radius 


Perpendiculars H D and G H, in the Points 
I and S: Then fix the Extremities of the 


Threads, which before were ſaſten d to the 


Points F and E, to the Points L and &; and alſo 


the Extremities of thoſe two Threads, which 


were before ſaſten d to the Points C and D, in 
the Points R and X: Then moving the two 
Kulers, until the Threads S P and X M, croſs 
each other in the Point T, mark the Point O, 
wherein the two other Threads croſs one another, 
through which, and the Point B, draw the 


lar drawn. from the Eye to the Geomettical 
ſpective of that Point, found by the aforegoing . 


* 4% 
1 n 
| 


indefinite Line B OV: this being done, tranſ- 


poſe the Lines of the Geometrical Plane, fo that 


the Point B, coincides with the Point O, and 
the Line B O, with OV. And by the precedent 


Problem, find the Appearances of the Feet of 


the Perpendiculag, and you will have the Re- 
preſentations of their Extremities. 5 


_ DEMONSTRATION... 


«+0 


If a Plane be ſuppoſ 2d to paſ through the 


Extremities of the Perpendiculars, it will be 


parallel to the Geometrical Plane, and conſe- 
quently likewiſe to the perſpectiye Plane, be- 
cauſe all the Perpendiculars are ſuppoſed equal. 


But the Figure tormed by the Extremities of 


the Perpendiculars in the ſaid Plane, is ſimilar 


and equal to that form'd by their Feet in the 


Geometrical Flaps; ˙ 1 


ta- . 
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es 3 Os Figure wich is 8 Sand 


Kis. 
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Plane, is likewiſe ſimilar to the Figure which 
in the go Caper ok Plane, and the Lines com- 


poſing this Appearance to the corref 
Lines in the —. Plane, as the Eye's Diſtance 


from the pexſpective Plane, is to its Diſtance 


from the before ſuppoſed Plane. But by means 
.of the Threads fafined in the Manner aforeſaid, 
we ſind the Repreſentation: of a Figure, whole 
Lines are * in the aforenamed Proportion: 


hence this Figure is the Perſpective ſought, 


5 with n : 
120 Fer Solar Shadows in at Situations 7 the Br 
EE el r 4 


* 103. 


ef any Number:of Points, being at the ſame Height 


and is ſituated as it ought tobe, with regard to 
the Repreſentations of the Pi in the Geo- 
metrical Plane; becauſe theſe: e | 
Mid, that the Appearance of the Perpen- 
dicular in the Point B, is only a Point. The 
aid Appearances are alſo in their proper Pofiti- 
ons, . one B * _ to Wenn 


*- 4 © # 2 


6. To fi ud the more of the Gala 


A the Geometrical Plane. 5 
Find * a Point in the Geometrical Plane, Which 
-is the Shadow of one of the given Points: Tranf: 
- poſe the Figures in the Geometrical Plane, ſo that 
the Seat of the ſaid given Point coincides wit 
its Shadow; and the Line drawn through the 
ſaid Seat, ak the Shadow of the given Point 
coincides wtth its Prolongation. Then if ac 
cording to the Situation of the perſpective Plane 
the In of the Seats of the Fr 
Oint 
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points be found v, the Repreſentations 
© Shadows will be hade. 
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The Uſe of Perſpective in Dialling ; ſhewing 


bow to draw. the Hour Lines upon any 
Kind of Plane, by means of an Horigon- 


8. & % 8 
41 7 x 
DAS i. £4 k 5 


tal Di 


PERSPECTIVE is not only uſeful in 
drawing, but likewiſe in other Parts of Ma- 
thematicks, and incipally in Dialling : For ir 

the Extremity -of the Style be conceived as the 
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i Bens 
n e before · mention d ER uw To 
Hour-Line of a Dial, drawn upon the Paus „ 
| HLMI 00 whoſe : Style is G F. i 
1 monſtrated of the Re. „ 
een, of other Hour. Lines, which fm << 
2 Dial upon the Plane HL MI. . 

We now proceed to lay down the beſt way of *' 
Eetermining f 05 Raid Repreſentation, | . 


4 FEY 9 P. * 0 8. I. WE Fn. „ 
porn” "ae TS Ft Dis, = 


Fig. 66, Draw the Line EO, thro E, the rot of the i 
Style of the Horizontal Dial 4B FD, all  _ 
2o the Length of the. Style of the Dial to be „ ES Td 
drawn, and making an Angle with the Meri- a 
dian 28 II, equal to the Planes Decling WT oe © 


| 3 
* le muſt be aum; trawl 5 
piled D. when the Plane's Declination is South- e 
| I bere; towards F, when the Declination e 
4 ; and towards B, when it is North 2 ee 
war 1 | oe, 


Now, thro? the Extremity 0 of the ſaid Line, 
draw the Line IH, ndicular thereto ; and 
the Line CP, thro" t 0 Center of the Dial, pa- 
5 rallel, and equal to EO; thro' whoſe Extre 

To mitx, 075 draw the Line PS, parallel to HI. 
Fig. 67. . to make the Dial, Are the Line bi, 
ik % in wich prick down the Diviſions of the „ 
| - ND e ” (which oa =: 

ame ) raiſe the icular al to 5 
8 the Length of the Style of the f 88e Dial 

AB DF. This being done; draw a Parallel, 

$7; thro' the Extremity of this W ing 

dn which, * down — n F the Line 
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85 5 Pd, 
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on bab He v. N 
'PS, and. making the Point ine p' be the Lame ab . 5.9 + 
Then Join — Diviſion of this Line, to the 5 
correſpondent Diviſion of the Line hi; 1 2 the 
Dial ſought, will be drawn: p being the Foo 
. the Style, and ” the 8 Line. 1 
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be uo LIP 4 T Lo'N., iter 


The —_ Line is bi; . To 1 is the. Horz 18000 Fig. 66, 
Line; p the Point, of 'Sight_; and 1285 FT CE 67. 
2 ON ik 66. is the th of the prin we 
* 
Now, fippdſe the Plane ps bi, ; T7 270 
pendicularly upon the Honzqntal D 
manner, that the Line i coincides Puch hi N 
and the Point o with Suppoſe, mene 
that thro? the Extremity or the tyle, Which y. 
conſider as the Eye, Lines are drawn in the Ho- 
rizontal Plane, parallel ta the Hour Lines 
the Dial; it is evident, that theſe The WI 
meet the Horizontal Line ps, in the Point 2 
ready prick'd down ; and conſequently.” A ® 13, 
Appearances of the H Honr-Lines, are the Lines 
Joining the Diviſions of the Lines bz ang 56. 
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If he Line HI happens to meet the Meri. 
dian; the common Od, *. the Ahead = 
Dial, is eaſter than this, 1 1 8 


F 
123. To draw inclining Dials. 


Theſe Dials are drawn in the ſame manner as 
Vertical ones; the following . being 


firſt made. 
H 2 Draw 


* : ' 7 
F a F 4 S "A - 4 1 FL. 
100 | a * RS 6 A: Yn 
g x * A — —ͤ—e— - oo & Si Ha bY * 1 <a 


1 9 w 4 : 6 | | | | 
FP. 58. Draw the. Line ec, equal to the Length of 
| tte Style of the Horizontal Dial; and, at its 


1. 


two Extremities raiſe the Perpendiculars o 


{ 
and cp: Then draw the Line.c G,' thro the 
Point c, equal in Length to the e of the 
Dial to be drawn ; making an Angle with ce, 
equal to the Inclination of the Dial-Plane. Af- 
ter which, draw the Line o Gp, thro' the Er- 

tremity G,of the ſaid Line, perpendicular there- 


to. This Prepatation being Gniſh'd, we uſe the 
Operations of the precedent Problem, in making 

EO and CP, in the Horizontal Dial, equal to 

eo and cp of this Figure; and op, in the Dial 

to be drawn, equal to op of this Figure; in 
wich, the Point G is the Foot of the Style. 
Fig. 69. If it happens, in the aforeſaid Preparation 
that the Line po cuts the Line ec; EO muſt 
not then. be aſſum'd in the ſame Line, in the 
Horizontal Dial, as otherwife it muſt have 

been ; but, in that Line, continued on the other 

fide of the Foot of the Style. 
The Demonſtration of this Problem, is the 

ſame as that of the precedent one; in conſider- 
ing the Angle po ©, equal to the Angle Gce, 
which is equal to the Inclination of the Plane. 


We might have further ſhewn the Uſe of 
Perſpective, in facilitating. the Operations of 
| Dialling : But this would be deviating from our 
Subject; and ſo we ſhall content our Rives with 
this Short Eſſay, touching the moſt common and 
_ uſeful Problem in Dialling. | 


* x mY 4 1 * 
, + * 2 
— 
* 
” ** 
1 : e * 
fs „ 4 | 4-44 
« 
wi af 
- „ 
wi + t 
— 
«© - 7 © 
* k . ” 


The of of the C0 MERA Oise a 


379 8 
in leo e W 

* mA Güde * 

| 1 n . 
F * C — 13 1 as, | 2 

FE oe FINS $44 4 Cd, N 88 > 43 Ul gi SA 

Dr 1 

8 

ADVERTISEHENT., 3 
N 


Erg one knows bow eaſy i it is by one- Dive « Glaſs 
only, to repreſent outward Objects in anydarken'd- 
Place, according to their natural Appearances, where” 
the Livelineſs of Colours, and the Diverſity of Mo- 
tions, are wonderfully pleaſant to behold ; and it is" 
ſo eaſy to make this Invention uſeful A, Defining,” 
that our treating of it ſo fully as we have" done, 15 
imdonbtedly ſomething neceſſary. JR 9 

A few Hints and Obſervations foem my ſuſſctent- 


for putting a diligent Ferſon' in the way of contriving 


bimſelf ſome Machine to perform the Uſes hereafter 
mentioned ; whence we might have let him had the 


Pleaſure of the Invention himſelf, after it was mag 


eaſy to bim. And this indeed is what I frft reſolv'd. 
pen; but \afterwards conſidering that in the Con- 


| frufion of a Machine for facilitating the Buſt neſs of 


Defigning, ſeveral Things cannot be foreknown' till 
try d ;, and that much Time may be ſpent in vain, and 
ſeveral Methods attempted, before one of theſe Ma- 
chines can be made ſimple aud uſeful, as I have found 
by Experiexce : Therefore, that others may not be at 


this Tronble, 7 ſhall here lay donn the Le /. cription of 


two Machines (hoping it will not be unacceptable) 


which after ſeveral Alterations,” in = de rin are 


now E. Comventent MPs + 
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I be firſt of theſe Machines is undoubtedly much 
preferable to the other; becauſe it is firmer, and 
_ renders the Work eaſier and exacter; and Pranits may 
be a rad repreſented in it, than in the other. Add to 
all this, that with a ſmall, Alteration it may be made 
capable of a fem Uſes, which are peculiar to 
the ſecond Machine; yet ſince this latter one is 
much ſimpler, of d much leſs Price, and is eaſier to 
be carry d. from Place to Place, I thought it convent- 
" to lay doppn alſo its Deſcription in this ſmall 


rad. oro gin Lo 
FT Hall not bere take up the Reader's Time in enu- 
merkting the Advantages acerung to Painters from 
Mathines of this Natare.; But only add, that they 
are of . great Uſe. for reducing or py ng ſeveral ſe- 
parate Objects in the ſame Picture; which therefore 


may be copy d after Nature in the moſt perfed man- 


nor poſi ble. It is very difficult to give ſeveral Object: 
| apr e Bigneſs th 7 — and to diſpoſe. them 
Jo as to bave the ſame Point of Sight ; but this 1s 
done extremely eaſy by means of Machines ; for the 
Foint of Sight in them will be the ſame always, as 
long as the Convex Glaſs bas the ſame Diſpoſition, 
aud the Bigneſs of the Repreſentations' of Ohjects in 

| the Machines, do depend upon the Obje&s Diſtances 
from them... TREE „ # 5 $0 


I bis Invention, by Indufiry, may be certainly in- 
Pro d, and the. following Chſervations will be not a 
little conducing thereto, . 1, Tou muſt uſe but one 
Convex Glaſs; fer when there are two or more, the 
true Repreſentations of Objects will be loft 5 which is 
an Inconveniency one is alſo ſubject to, when. a Con- 
cave Glaſs. is any ways und in the Onſtruction of the 
age 2. M hen more than two Torres or xg 
71g-glaſſes are us d, the Rays, after having ſuffer d a 
triple * are ſo on that the ft 
will not be well pro And even when but two 
Mirrours are us d, they muſt be well poliſh'd - 3. The 
1 | -  * Mirrours 
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7 Ganz Obſeura i is auy dark Place, i in „ which 
| outward Objects expoſed to Broad-Day-light, 
ny repreſented” upon Paper, or 290 other white 
Bo 


Obſcure, is to make a ſmall Hole in that ſide 
thereof next to the Objects, and place a.Conyex- 
Glaſs therein, then if a Sheet of Paper be ex; 
tended in the Focus of the ſaid Glaſs, the 8 


will appear inverted upon the Paper. 
TAE O * * 1 AT | 


2. "The Gem Obſcura gives: the true lr. 
tation of | Obje&s. 

The Figures repreſented 3 in the Camera Obſcure 
are mem A (as is demonſtrated in Dioptricks) 
by Rays which coming from all the Points of the 
_ Objeds, paſs through the Centre of the Glaſs: 

So that an Eye placed in the ſaid Centre, "ang 
perceive the Objects by the ſaid Rays, 'W hach 
conſequently by their Interſection with a Plane, 
muſt give the true Repreſentation of the. Objeds 


But the Pyramid which the ſaid Rays! forms with- 
| H 4 out 


irrours mn Que play's vithin the 1 by 
955 2 Gr ce ben 22 9 | 
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he Way to repreſent Objedts 3 in the 9 
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they form, after having paſſed through the Glaſs: 
Therefore the Rays which fall upon the Paper in 


reſentation of the . thereon. V Dich was 
o be demonſtrated.” 
Theſe Objects appear inverted, becauſe the 
Rays croſs each other in paffing through the Glaſi; 
thoſe coming from above going below, & c. 


e E M II. 


3. The RefleGion which the "PRE of Light ſuffer 
upon a plain Mirrour or Speculum, before they fall 
von a Convex Glaſs, 20-wiſe deforms the Repreſen- 
tation of Objeds, _ 

This is e 1 For the Speculum reflects the 


Rays 3 in the ſame Order as it receives thein. 


/ 


the Camera Obſcura-in Deſigning, I ſhall here lay 
down the > for this End, and ne of " Ts 
which I uſe for t 


The Deſeription of the Ni, Abbe 0 


4. This Machine is ſomething i in Figure of a 
Chair, 5 uch as People are carried in) the back Part 
pl the Top is rounded, and its Foreſide P. 9 ſwells 
Fig. 70. out in the middle: Vide Fig. 70. which repreſents 
1 Machine, the Side whereof oppoſite to the 
is fup Men to be raiſed up, ee 

fie may be of 
5. The Board A within-fide, 8 ag a Ta. 
ble, and turns upon two Iron-pins, going into 
4a Wood of the Fore-ſide of the Machine, and is 
Tiſtam'd by two ſmall Chains, that ſo the ſaid 
Table may be n up 3 and therdhers'© one may 


ö 8 3 1 | . "IM 


We 5.2 8 


* the Camera Obſcura, is ſimilar to that which 


the Camera Obſcura, likewiſe give the true Re- 


Now to ſhew the Uſe that may be drawn from 
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PERSPECTIV E, 7 105 5 —"M 
more conveniently go in at the Door in the Side 
; Hu 227 nts HT nes ce nee 
| 6. There are two'Tin- Tubes bent at each End, 
(one of which is ee in Pg. 76. becauſe 
they could not be ſhewn in the Figure of the 
ö Machine) placed in the Furniture, near the 
5 Back- ſide of the Machine, each having one End 
; without the Machine. Theſe Tubes ſerve to give 
Air to Perſons ſhut up in the Machine, yet ſo, 

that no Light may enter through them. 
7. At the Places c, c, 6, c, on the Out-fide of 
the Back- part of the Machine, are four Iron - Sta- 
. ples, in which ſlide two Wooden Rulers DE, DE, 
about 3 Inches broad; having' two other thin 
. Rulers going through holes made at their ig dar 
the Places B, D, to which thin Rulers the Board + 
; F is fixed; and fo by this Means the ſaid Board 
. be vertically moved backwards or for- 
wards, TT nee 
8. On the Top of the Machine, there is a 
Board about 15 Inches long, and 9 Inches broad, 
having an hole PM O © quite through it, about 
9 or 10 Inches long, and four Inches broad. 
9. Upon the aforeſaid Board are fix d two Dove- 
tail'd Rulers, between which another Board flides 
of the ſame Length as that, and whoſe breadth is 
about 6 Inches. In the middle of this ſecond 
Board is a round Hole about three Inches Diame- 
ter, hollowed into a female Screw, in which is 
fitted a Cylinder about four Inches long, which 
res the Convex Glaſs; Of which more here- 
alter. 5 J%FFFTCTCCTVCC dP ITO HT 
10 The Figure I is a ſquare Box about 7 or 
8 Inches broad, and 10 in height, which ſlides 
upon the plain Board mentioned in Numb. 8. the 
bide B ſerving as a Door, is next to the fore · ſide 
of the Machine, as it appears in the Figure; _ 
EFF 8 f 0.2 7 Te 
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| the Back-fide thereof hath in it a 
ning M. each Side being about four 
Length, which may be ut by. the little Board 7 1 


ny” 1 


Tons 


hding between two Rulers, - 
11 Over the ſaid Square opening, there] is a8lie 
parale to the Horizon, going along the whole 
eadth of the Back- ſide of the Bor; through 
which Slit, a little Mirrour or Locking -Glaſs is to 
be put into the 1 may ſlide be. 
tween two. Rulers ſo placed, that the poliſhed 
Side of the Glaſs; being turn'd towards the Door 


Sr may make an Angle of 1121 Degrees, with 


Horizon. Note, This Diſpoſition of the 
ee glaſs could not well be © reproſented in 
e Figure. 


12. The before-avention a in hath a ſinall 
— Plate, on the Middle of that Side which is 
- without the Box, ( when the {aid Looking-glaſs 

zs in the Diſpoſition mention d in N.11.) — the 


Baſe of a Screw faſten d to the Middle thereof, that 
ſothe Looking · glaſs may be fix d upright (as appears 
per Figure) in any Place H upon the Top of the 
ie and vertically turn all ways; and this 


is done b putting the Screw through a Hole 


made in t lin Board of N. g. and through a 
Slit made for this End in the plain Board of N. 8. 
and then fixing it with the Nut R. Now. when 
the Mirrouris taken from this Situation, the faid 
Slit is ſhut by a ſmall Board ſliding between two 
little Rulers within the Machine. As to the Slit 


mention d M. 17; it is partly ſhut by. the little 
Board I, when the Aperture N is open'd, and the 


two Ends thereof remaining —_— are ſhut by 


two ſmall Rulers. 


13. There are two Iron staples on one Side of 
the Box, like thoſe which are * on the Back. ſide 
of the Machine; in which a Ruler going ſeveral 
Inches out behind the Box X ls llide, «Hol 

a Hole 


on PERSPECTIVE. 5 / 167: 


7 Hole at its End, through which the above men- 
tion d Screw may paſs, and ſo the Mitrour H be 
fixed to any Inclination before the Aperture NL 

14. Beſides the Mirreur , there is another leſſer 
one, L. faſten'd near its Middle to a Ruler going 
out through the Middle of the Top of the Box. 
This Ruler may Screw on, and ſerves to raiſe or 
lower the Mirrour faſten'd to it, ſo that it gs 
fixed to all Angles of Inclination, Err 


-— fs qt 


a 


A AA 


Ir the Tubes mention d in N. 6. be not thought 
ſufficient for giving Air to the Machine, a ſmall 
Pair of Bellows may be put under the Seat, 
which may be blown by one's Foot. And dy 
this means the Air within the Machine may be 
continually remov'd ; for the Bellows driving the 
Air out of the Machine, obliges the extern Air 
to enter through the Tubes pared 65 | 
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15. „ 75 * Oh 3 in their natural Diſs 


ſition. 


When Objects are to be copentintet within the Fj ig. 70d 
Machine, we extend a Sheet of Paper upon the 

Table A: or, which is better, we lay a Sheet of 

Paper upon another Board, fo that it ſpreads be- 

yond the Edges of the Board ; then we ſqueeze 

the ſaid Paper and Board into a Frame, ſo that 

it be fixed therein by means of two Dove: tail d 
Rulers. This being done, we place à Conver 
Glaſs in the Cylinder C, * which ſcrews into the 9:9. 
bes of the Machine, * its Focal Treaty 
NENT 
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Machine; and incline the Mirrour L, ſoas to make 


an Angle of 45 deg. with the Horizon, when Ob. 


jects are to be repreſented for the perpendicular 
Picture. Then, if the Mirrœur H be taken away, 
as alſo the Board F, together with the two Ru- 
lers DE and D E, we ſhall perceiye the Repre; 
ſentation upon the Sheet of Paper on the Table 
A, of all Objects, whoſe Rays falling upon the 
Looking-glaſs L, can be thereby reflected upon 
the Convex Glafs; which Convex Glafs muſt be 
' rais'd or lower'd, by means of the Screw about 
the Cylinder carrying it, until the ſaid Objech 
appear entirely diſtinC... 1 
16. When the ſame, Objects are requir d to be 


- 


repreſented for the inclin'd Picture, the Looking- 
glaſs L muſt have half the Incl ination we would 
JJ 7+ onde ode amets not ry 
17. When the ſaid Objects are to be repreſent- 
ed upon the Picture being parallel, the Aperture 
N muſt be ſhut, and the Door B open'd ; then 
the Mirrour H muſt be rais'd to the Top of the 
Box, in putting it in a Situation parallel to the 
Horizon. This Diſpaſition of the Machine may 
ſerve when one is upon à Balcony, or ſome 
other high Place; to deſign a Parterre under- 
7 e On 
18. If we have à mind to deſign à Statue 
ſtanding in a Place ſomething elevated, and it iz 
requir d to be ſo repreſented, as ta be painted 
againſt a Cieling; the Back- ſide of the Machine 
muſt be turned towards the Statue, and the Box 
X fo turned, that the Door B may face the Sta- 
tue; then, the Door being open'd, the Looking 
glaſs L muſt be placed vertically, with its po- 
liſh'd Side towards the Statue; and the Box mg 
. . 


4 


nearly equal to the Height of the Top of the 
Machine above the Table: Then we open the 
Aperture N at the Back- part of the Box upon the 


2 + 4 


on pi E K 5 NE C T1 . 109 
ge: Ml ved backwards or forwards, or. elſe the Locking 


e laſs raiſed or lower d, until the Rays proceed - 
e mg from the Statue may be reflected by the Mir- 
e rour upon the Convex Glaſs. When theſe Alte - 
„nations of the Box, or Mirrour, are not ſufficient to 
F throw the Rays upon the Convex Glaſs, the whole 
„Machine muſt be amel Lee or  for- 


* ren 
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1 19. In ac to demonſtrate, a the Mirror 


N L hath been conveniently inclin'd, we need on- 

e ] prove, that the reflected Rays fall. upon the 

7 To le A under the ſame Angle, as the direct 

d Rays do upon a Plane, having the ſame Situation 

as one would give to the Picture. 

- Now let 4B be a Ra 17 ing from a Point of Fig. 71. 

ſome Object upon the Mirrour G E, and from 

thence 1s reflected 3 in the Point a upon the Table 

of the Machine: We are to demonſtrate, that if 

the Line DI be drawn, making an Angle with 

FE equal to the Inclination of the Picture; that | 
is, * if the Angle DIE be the double of the Angle « 15,16) ꝗ ẽ(l 

DP I, I ſay, we are to demonſtrate, that the i 

Angle Baf is equal to the Angle'B C D. | 

_ TheAngle DIE, by Confirudiion, i is the double 

ofthe Angle DFT; and conſequently this laſt Angle 
is equi to to the Angle IDF; and ſince the An 7 

ck Incidence CB D is equal to the Angle of Re. 

flection a B F, the Triangle BCD. is ſimilar to 

the Triangle F a B: Whence it follows, that the 

Angle Ba F is qual to the Tal B * B. Which 

was to be demo ran. | 15 
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BYE gs ARG hat bath been f 
ide being parallel, it muſt be ley wha 


in the precedent Demaiiftration,' the Angle of 
- Tnclination of the Picture in this Demonſtration 
Is meaſur d next to the Objects; and if this An. 


gle be dimimih'd till it become nothing, ue 


aal have à Picture parallel to the Horizon un- 


derneath the Eye. But, by the Demonſtration, 


the Inclination of the Mirrour being half the In- 
clination of the Picture, it follows, that the In- 


clination. of the Mirrour 3 is alſo equal to nothing, 
and conſequently it ot nt to be likewife parallel 
to the Horizon. In the ſame manner we de- 


monſtrate, that the Looking: glaſs muſt be yerti- 


cally ſituated, when we conſider the Picture pa- 
Tallel above the Eye: For to give this Situation 


to the Picture, the Ang le of tlie Inclination of 


Fg. 70. 
| as per Figure, the Door B muſt be opened, a 


the Picture meaſur'd. 12 to the Objects, muſt 
be augmented till it be 180 ene go half 


98 e is ae the e l the 


3 
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1 22. Ton ets Otjeds, ſo that abit 4 ears 
the right Had. ought to be on the 77 i a. 1 
fg Having placed the Box &, in the Situation 


the Aperture” Mſhut; then puttin the M; Mirrour 
In the Diſpoſition mentioned in 11. raiſe 


yp the Mirrour L towards the Top of the Box ; 
and incline, it towards the firſt Mirrour, in ſuch 
manner that it makes an Angle with the Hori- 
zon of 22; Degrees; that is, that the Top of the 
Machine, after a double Reflection, appears ver. 
cal in the Mirrour H. 
24. Now if Objects are to be repreſented for 


de Ficure inclin* d. the Mirrour L muſt make an 
4 Ange 


25 SL . ² A al G0 % att lon ũww x' 
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on PERSPECTIVE. , 1 


Angle with the Horizon, equal to half the 


Inclination of the Picture lefs ; of a right Angle. 
This Angle is found exaQtly enough for Practice, 
by inclining the Mirrour L, until the Repreſenta- 
tionof the Top of the Machine, after à double Re. 
flection, appears in the other Mirrour under an 
Angle with the Horizon, equal to the Inclination 
one would give the Picture. Note, If the Incli- 

nation of the Pidure be leſſer than + of 90 De. 
grees, the Looking Glaſs L muſt not be inclin d 
towards the other, as is directed, x but the 23: 
contrary Way, in making the Angle of the In- 
clination of the Looking-Glaſs, equal to the 
Difference of the Inclination of the Picture, and 

JT 

a 25. When the Objects are to be repreſented 

en ber 2 parallel Picture, the Looking-GlaB L muſt 

ol be placed in the Diſpoſition of Numb. 15. and 

the Looking-Glaſs H in that mentioned, Numb. 

13. by inclining it towards the Horizon, under an 

Angle of 45 Degrees; the poliſhed Side thereof 

facing downwards, when the Picture is ſuppoſed 

underneath the Eye; and upwards, when it is 

ſuppoſed above the Eye. £ 
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26. This Diſpoſition of the Machine may be 
likewiſe uſeful for inclin d Pictures, making very 
ſmall Angles, with the Horizon; in which Caſe, _. 
the Inclination of one of the Locking-Glaſſes 

muſt be diminiſh'd, by half of the Inelinatian 


12 
1 


of che Piure 


29. A Demonſiration of the Inclination of tbe 
e 5 


We have mentioned, * that for a perpendicu- * 22 
4 lar Picture, one of the Mirrours muſt make an 
60 Angle * of 1125 Degrees with the Horizon; and * 11. 
tor the other, L, muſt be inclin'd towards the oe 
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and cake an Angle of 22: with the Horizon 


Let MN Fo .GH be two Mirrours in the before: 


mention 


tat iF the Ray AB is parallel to the Horizon, 
after being reflected in Band C, it 7 to fall 


. | 4 B Nis * I 127 Degrees 3 and conſequently the 


Angle 4 B M, and its equal, the Angle of Re. 


flection CB, are each 67% Degrees. The An- 


gle B P, is the Complement of the Angle 


.. NB 4, lis the Angle P B, which is * 223. De- 
1 whence the Ang P is 45 Degrees 


Again, the Angle PCB is the Complement of 
the two Angles CBP and B PC to 180 Degrees; 


and conſequently it is 67+ Degrees, which is the 
fame as its equal, the Angle © C'a of Reflection. 


And reaſoning after the ſame Manner, the An- 


gle CR of the Triangle RC; is a right one. 


Which was to be . TE 


* 11. 


8 n 


® 27+ 


28. It is not abſolutely neceſſary to give the 


Mirrours the aforeſaid Inclinations; for the An- 


gle ABN may be aſſumed at Pleaſure, from 
which muſt be taken an Angle of 135 Degrees, 
to have the Inclination of the Miror G H. Ne- 
vertheleſs, the Angles we have determin d, are 
the moſt advantagious for a perpendicular Pi- 
29. When a Picture is inclin'd, and makes 
the Angle DIA with the Horizon, the Mirrour 
MN muſt * keep its Situation, and the Angle 


.C —_ is equal to half the Angle D I 4, les 


a right Angle: Then I fay, the Angle 


*FaC, or its equal CR ©, will be equal to the 
Angle BID. Now the Angle PB 9, is“ 1121 
Degrees; whence the Angle BP 2: which is the 


"Complement of PBS, and PO to two right 
Angles, is * 90 Degrees, leſs the half of the An- 
ff. en, 


43 oy o — 
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Situation; we are to demonſtrate, 
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Angle B CH and its equal R C, is 28 


called a, the Angle DIA, b, and the right An- 
gle d; then the Angle COR =d +2bþ —a. 


„% Bo os ̃—uãnl.. 


which is perpendicular to the Horizon, likewiſe. 


* a TT OL 


ame repreſented * by one Refie&ion only; then 15. 
Objects on the other Sides af the Machine, Which 

of the Machine, may be repreſented by mean 
ſaid Mirrour 


M, of the Box X. The Reaſon of our uſing this 


n BER QPEQTIVE % 


f 9 


| Fs | "2 of 
1 of DIA. Now if the Angle RSC be: added : 
to this Angle, their dum will be equal to the An- 
gle DIA; whence it follows, that the Angle. 
CR His equal to DIR. Which was to be demo 
rate . IX > 02 B62 2 du Are : 
30. If the Angle R BN be alter'd, and it de 


31. When a PiQure is. Parallel, it appears ma- Fig. 74. 

nifeſt, the Mirrours GH and M Nbeing each in- 
clin'd under an Angle of 45 Degrees, that a Ry, 
falls, after a double Reflection, perpendicularly. 
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32. Iv repreſent Objects which are round aboit 
the Machine, and make them appear ered to the Per 1 


ſon ſeated within the ſame. 


„„The Back Ade of the Machine muſt be turned 
towards the Sun, and the Objects behind the 


their Appearance will always be clearer, altho 
they be in the Shade, than the Appearance of t 


cannot. be perceiy'd unleſs by a double, Bette 
CL ON» 7 Y 1 ne 


33. The Objects that are on the right and left Fig. 70. 


of the Mirrour H, ſituated * as per Figure; but the * 12. 
uſtbe cover d with a Paſtboard Caſe, | 

having two Apertures therein; the one next to 

the Objects, and the other next to the Aperture 


* > 


Precaution is, becauſe when the. Mirrour is not co- 
ver'd at all, it reflects the Rays of Light ems 
5 N ide 


 Fig.70 70. 


® 15+ 


AA Ess8aYt 
Ways upon the Mirrour L, which bei 
Fed by the laid Mirrour L, and going ing pin 


the Convex Glaſs, extremely weakens the Rep. | 


tentation. 


34. The Object: before the Machine are fe. 
e according to NM. 22, and „ 


Prontan IV, 


15 To repreſent Pifnres or Prints. 8 

we hä de a mind to re 8 Pictures pry 
Prints, they muſt be faſten d againſt rhe Board 
Fon that Side, regarding the ack of the Ma- 
_ chine, which muſt be fo turned, that the Pictures 
be expoſed to the Sun. Then they are repreſent- 
ed in this Situation as * the 4 Objects, but 


with this Difference, that the Convex Glaſs in the 
Cylinder C muſt be changed: For if Prints are 


rd to have their true Bigneſs, the focal Di- 
ſtance of the Convex Glaſs muſt be equal to half 
the Height of the Machine above the Table 
that is, equal to half & C. Again, if the — 
Pictures or Prints are requir d to be re 

eater than they really are, the focal fans 

of the e Glafs Kring, ſtill dde ape 
on the contrary, they are to re 

ler than they really are, the focal Length of 


| the Glaſs mut be greater than the Length th AC 


Moreover, the proper Diſtance whereat the Fi. 
Eures or Prints muſt be placed, may he found 
in fliding the Board F ackwards 8 forwards, 


until they diſtinctly appear within the Machine, 
_ "This Diſtance alſo nd be ads by the 


dollowing Proportion : 


& the Machine « Height above the Tale, 5 6 the 
1 8 e 


* : # 
& . 


— 


nnn e ht Po om. 


1 ſer focal Length, 


Di ce of the Figure rom the Glaſs. © 
; Note, Abe ſaid . the 2 Glaſs 


from the Figure, is meaſured by a Ray, pro- 
ceeding from the Figure parallel to the Horizon, 
which is perpendicularly reflected upon the Con- 
vex Glaſs, by the Mirrour. Vote, Moreover, that 
when we have a Mind to place the Figures out 
beyond the Back- ſide of the Machine, they muſt: 
be faſtned againſt the Side Fof the Board, which _ 
muſt be ſo turned, that the faid Side be next to 
the Aperture N. 85 e ait a 


37. Remarks concerning the Repreſentation of Fer- 
PPC 


It is certainly very curious and uſeful to de- 
ſign Perſons Faces to the Life; which by this 
Machine, may be very well done in Miniature: 
m_ 11 _ 5 eee N be thus res 
preſented, by on ng at ppearance, 
we may very rently know whoſe Face it is, 
when at the ſame time the Appearance of the 
Whole Perſon will not take 1 half an Inch 
upon the Paper on the Table: But it is very dif 
cult to repreſent a Face diſtinctly as big as the 
Life; for when we would repreſent a Face in its 
natural Bigneſs, ſuch a Convex Glaſs as is men- 
tioned in Numb. 35. muft be uſed, and the Face 
placed where the Board F is *. But the ſaid * 35: 
ace which then appears diſtin& enough, that fo 
- the Perſon whereof it is the Repretentation may 5 
the thereby be known, hath not its Lineaments ſuth- 
ciently enough repreſented, as robe followed by a 
Painter as they ought, in order to keepthe trueRe- 
5 e ſemblance. 


* 176 
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ſemblanbe The Reaſon of Which is, that the Li · 


neaments appear lively and diſtinct within the 
Machine, when the Re: union of: the Rays pro- 


ceeding from a given Point in the Face, happens 
exactly upon the Paper in one Point only: But 
the leaſt Diſtance that one Point is more than 


another from the Convex Glaſs, (when the Di- 
ſtance of the Face from the Glaſs is ſo ſinall, as 
it muſt be to repreſent it in its natural Bigneſs) 


ſd:alters the Place of the ſaid Re- union, that for 


different Parts of the Face, thoſe Places of Re- 


union will differ about two Inches and a half. 
Whence it is no wonder that all the Lineaments 
be not repreſented as could be wiſhed; ſince in 
all Diſtances choſen, there will be always a great 


many Rays, whoſe Re- union will fall above an 


Inch beſides the Paper. The Confufion ariſing 
from this Diverſity, though not being very di- 


ſtinguiſhable by the Eye, yet is prejudicial, and 


Hinders our getting the exact Reſemblance of the 
Face: We have obſerved this, in order to give 
an exact Idea of the Goodneſs of this Machine, 
in equally ſnewing wherein it may be really 
uſeſul, and wherein its apparent Uſefulneſs is 


ub ject to an Error rather diſcovered by Experi- 


38. We muſt not forget in all the precedent 


Problems, to examine the Aperture the Convex 
Glaſs ought to have; for although we cannot re- 


. duce this Aperture to a fixed Meaſure, yet it is 


made greater; and when any Repreſentation is 


Proper to obſerve the follbwing Remarks. 1. The 
:Convex Glaſs may commonly have the ſame 


Aperture, as we would give a Perſpective Glaſs, 
having the ſaid Glaſs for its Object Glaſs. 2. When 
Objects are very much enlightned, the ſaid A- 


perture muſt be leſſened; and contrariwiſe, when 
they are expoſed to a weaker Light, it muſt be 


to 


LY = 
SD <<” wie 1 a 4 


„ „ AC on Le we ter wo. ot mood tr ied ends onde. 


S K dl > fined | Hats ns 8 


* 
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to de copyed, the Convex" Glaſs miſt have the 
leaſt Aperture poſſible; but yet with this Cau- 
tion, that the Light coming into the Machine, 
muſt not be too much extenuated. From theſe 
Obſervations it is manifeſt,” that we ought to be 
provided with ſeveral round Pieces of Tin or 
thin Braſs, having round Holes of different big 


, neſſes therein, in order to give à neceſſary. X. 
. perture to the Glaſs; or Holes of different big- 
y neſſes may be made in a long thin Piece of Braſs: 
„which may ſlide upon the Convex Glaſs: Or 
elſe, we may ule a round Plate, having Holes 
of different bigneſſes therein, which turning a- 
bout its Centre, may bring any deſired Hole for 
the Glaſſes'Aperture, e. 
r Cation VVV 
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' Deſcription of the Second Machine. 


309. This Machine is a kind of Box, the Side Fig. 78. 
ACGB being open, whoſe breadth/ B D, and 
height AB, are equal, each being about 18 Inches: 
Its greateſt width F B, is 10 Inches and the Sides 
EF is ſloping, ſo that 4 E is but about 6 Inches. 
40. The Frame G {lides at the Bottom of the 
1 ſaid Box, in which the Paper is * faſtned. - * 
7 41. There is a round Hole in the Middle of 
it the Top of the Box, in which the Cylinder 
X carrying the Convex Glaſs ſcrews X - 9. 
e 42. The two Sticks HI and LM, ſlide in four 
is little Iron Staples fixed to the Inſide of the Top 
he of the Box, like thoſe mentioned in Numb. 7. 
ne Theſe Sticks come about two Feet without the 
ls, Box, and the Diſtance of their Extremities I and 
en M, is equal, or ſomething greater than the 
; 'Length of the Box. Their Uſe 1s to hang a black 
Cloth upon, which is faſtned to the Three Sides, 
BA, ACand CD, of the opening of the Box, 
that ſo the Box may be darkned, when Objects 
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which is repreſented in Fig. 77.) ſerving te 
ſuſtain the Bex upon its Support or Foot. One 


G 


of theſe Pieces may be faſtned to one Side of the 
Support, and the other to the other Side thereof, 
by means of four Iron Pins, two of which go thro” 
the Holes M and P in the Side of the Support, 


and the Holes I and V in the Piece R, and the 
other two in like manner, through Holes made 
in the other Side of the Support, and the other 
Piece, when we have Mind the Bottom of the 
Box ſhould be parallel to the Horizon; but when 
the Box is to be a little inclin'd, that Pin going 
through the Hole P, muſt be put through the 
Hole O, in the Piece R. Underſtand the ſame 
of the other Piece. FE ey 
44. We are ſometimes obliged to ſet the Box 
forwarder on its Support; and this is done, in 
the Holes Q and 5, inſtead of Xand P. It 

is ikewiſe ſomething neceſſary to incline the 
Box a little backwards; which may be done, by 


putting the Pin in S, into the Hole X, made in 


22 Piece of Wood faſtned to the Back · ſide of the 


Box, and the correſpondent Pin on the other Side, 
into another Hole made on the other Side of the 


- © ſaid Piece. | : 


„ 16, 1 
So 


of the firſt Machine it hath in H. 


Iz 


45. The Box T ſlides upon the Top of the 
Machine, and is like that already deſcribed, & but 
with this Difference only, that it is leſſer, On 
the Top of the Box are two little Staples Z Z, 


in which a Ruler ſlides, having a Mirrour faſtned 


to it, in the Manner as is mentioned Numb. 13, 


.and fo by this Means the ſaid Mirrour may be 
put in the ſame Situation, as that in the Figure 


46. When 


* 


are to be repreſented upon the Paper in the Frame 
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46, When we have a mind to remove this 
Machine from one place to another, we lay the 
Box B E C upon the crols Pieces 2, 3, 4, 5, with 
its opening 4 BC upwards; then we put the. 


little Box 7, the Ruler and Mirrour (mentioned 


Numb. 13. ) the black Cloth, and the two Sticks 


| ML and TH, all into the ſaid great Box ; and 


afterwards partly cover it by the Frame G, X * 40. 
which is ſuſtained by two very thin Rulers, and 

then by another little Board, when the Frame is- 

not big enough, The whole Machine thus taken 

to pieces, will take up no mote room than the 
Support itſelf doth : and ſo it is very eaſy to re. 
move from Place to Place. Now when Objects 

are to be repreſented in this Machine, it muſt be 
put together again, as per Figure; and the black 
Cloth, for a Perſon to put his Head under, hang- 
ing upon the Sticks, and faſtned to the Sides of 
the opening 4 B, 4G, and P). 


The Uſe of this Machine, 1 


47. The Uſe of this Second Machiidis s 


ſame as that of the Firſt ; but it t to be ob- 
ſerved, that when we incline * the Machine, the * 4. ² 
Angle of Inclination of the Mirrout and Horj- 

zon muſt be made leſs, by half the Inclination of 

the Bottom of the Box; and when the Machine 

is ſomewhat inclin'd backwards, * the ſaid Angle * 44+ 
muſt be made greater by a like half. You muſt 


likewiſe obſerve, that when Objects are to be 


repreſented for a perpendicular Picture, the Ma- 
chine muſt be placed according to the former 
Part of Numb. 44, Prints muſt be faſtned to a 
Board entirely ſeparated from the Machine, which 


Board muſt be ſet upon a Support, that may 


conveniently be moved backwards or forwards, 
according to Necelity,  _. 8 
e 13 De- 
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V 5.8 48. Let A B oa Ray, proceeding from ſome. 
. A 7 Point of an Object. We are to demonſtrate, “ 


: If the Line DI path the Inclination given to a. 


Picture, and the Looking-Glaſs G:H hath the In- 


clination we have preſcribed, that the An gle: 


Ba F, will be equal to. the Angle BCD. "Now: to; 
prove this, draw the Line EI parallel to the Ho- 
rizon, then the two Angles I DF and DFI; of 
_ Triangle IDF, are together equal to the 
Angle DIE; but the Angle DFI, which is the 
nation of the Looking-Glaſs, is equal * to 

D If the-Angle DI E, leſs Gal the Angle IFa; 
and conſequently it is leſs than the Angle FD 1 


2. 47. 


by the Quantity of the whole An 14 Ia: 


Therefore if the Angle I Fa be added on the Any 
gle DFI, we ſhall have the Angle D Fa, equal 


to the Angle F DI: Therefore the Angle 


9 10. Fe B will be* likewiſe equal to the Angle BCD. 
WPVbich was to he demon ſtrated. 
In reaſoning nearly after the fame Manner, 
„ we demonſtrated" what is mentioned * concer- 
ning the Inclination of the Mirrour, when the 
"ons is CS a -little e rtr gry, 
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